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Above: Yarway Impulse Steam Traps on superheater drip lines at Delray Station of Detroit Edison Company. 


Above: Three Yarway Impulse Steam 
Traps on emergency stop valve, boiler- 
feed-pump turbine, and 200 Ib satu- 
rated steam line at Delray. 


Yarway Impulse Traps and Integral Strainers 
Used at Conners Creek and Delray Stations 


After exhaustive tests and careful research, 
Detroit Edison has put Yarway Impulse Steam 
Traps to work draining emergency stop valves, 
superheater drip lines and main steam manifolds. 


The Yarway Impulse Traps offered for such 
service were designed for pressures up to 
1500 Ib and temperatures up to 920° F 
They are a special development embodying 


Of steel construction with integral strainers, they 
are supplied with flanged or welding ends. 


Cannot Lose Prime on High Pressure, 
High Temperature Systems 


Like lower pressure Yarway Traps, these traps 
offer the same advantages such as quicker 


draining and greater sustained efficiency— 
small size, saving space—light weight, re- 
quiring no support—straight through piping, 
simplifying installation—only one moving part 
and rugged construction, cutting maintenance 
cost. Then, too, there is no need to change 
valve or seat for widely varying pressures. 


And when you consider that their average 
cost is usually no more than the cost of repair- 
ing an ordinary trap—why not get Yarway 
performance for your money? More than 
90,000 have been installed.. 


A nearby Mill Supply Dealer handles Yarway 
Impulse Traps. Or write for Catalog T-1735. 


YARNALL-WARING COMPANY 
114 Mermaid Ave. Philadelphia 











THE VOICE OF INDUSTRY 


C. DONALD DALLAS on 
EMPLOYEES, DEFENSE PRODUCTION AND PROFITS 


JUDGED by 
normal stand- 
ards, 1940 was a 
successful year. 
But the year it- 
self was not nor- 
mal. We all know that a goodly 
share of our business came because 
of war—war that is reaching out 
to every corner of the globe. 


As I write these words, there 
is a grave problem of security for 
many millions of people in Europe. 
Their problem is far removed from 
the everyday ones of finding work 
or earning wages, or making profits. 
It is much more fundamental. It 
is a question of preserving some 
semblance of personal security. 
Here in America we, too, must care- 
fully guard our freedom. 


The great National Defense 
Program is under way. Its suc- 
cess or failure may be the answer 
to our free way of living. National 
defense is national insurance. If 
America is to maintain its stand- 
ard of living, it must produce all 
that is necessary with the greatest 
speed. Every American must give 
both loyalty and complete co-op- 
eration to his government. In the 
coming period, we must above all 
else co-operate with each other and 
work towards the same objective. 


I am sure that all of us agree 
that our first obligation is to do 
all we can and even more, if pos- 
sible, for our own country in its 
efforts in building national defense, 
and for England in its great fight 
to save civilization. Nothing must 
be permitted to interfere with these 
efforts. 


Next we have an obligation or 
responsibility to the customers who 
have been doing business with us 
for years and who have made it 
possible for us to run our plants 
and to give employment to thou- 
sands of people. They have been 
the backbone of our production and 
employment and if there is any pos- 
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sible way to continue to serve them 
we will do so. 

Today our problem is not to sell 
goods but to produce them. With 
defense requirements increasing 
daily, with large demands from nor- 
mal channels, and with the diffi- 
culty of securing raw materials, 
we are hard pressed to supply the 
demand. When this condition ex- 
ists, the question of profiteering 
enters people’s minds. They re- 
member the last great war when 
prices went sky-high and _ profits 
soared. 

Today the situation is quite 
different. Despite the fact that 
there is an unprecedented demand 
for our products, soaring taxes and 
higher wages—prices have not gone 
up. This means there has been no 
profiteering. Profits have been pos- 
sible through increased efficiency 
and increased production. 

In the latter part of 1940, Re- 
vere felt definitely that shortages 
in vital raw materials such as cop- 
per and zine were imminent. In 
releases to the press these facts were 
brought to the attention of the gov- 
ernmental agencies and the public. 
These shortages are still a definite 
threat. We mention this only be- 
cause sufficient raw materials play 
an important part in keeping our 
employees at work and giving them 
the maximum hours of employment 
and are vital to Revere’s defense 
production. 

I wish that I were Prophet 
enough to tell what the future holds 
for all of us. We know that some- 
day this emergency will be over. 
When we come out of it there will 
be facilities for producing goods 
far in excess of the nation’s ability 
to consume—there will be compe- 
tition between materials, products 
and services, such as we have never 
before witnessed or experienced. 

In order that Revere may keep 
its place in the industry we are 
continuing with our research work 
to develop new products that may 


provide additional outlets for our 
production facilities; we are going 
ahead with sales promotion and de- 
velopment plans; we are continu- 
ing our advertising to the public 
and to industry. 

In 1940 we employed more peo- 
ple than ever before in our history. 
Hourly wages were at their highest 
level. The number of hours per 
week of work was increased. This 
in turn meant larger weekly pay 
envelopes. We produced and sold 
more of our products than ever 
before, and when we were all 
through we made a profit. At the 
same time, despite the rising costs 
of doing business, our customers 
have been receiving our products 
at reasonable prices. When such a 
balance exists, the interests of the 
employees, the owners and the gen- 
eral public are all served with jus- 
tice. That is the true test of the 
American system. 


C. DONALD DALLAS, president of 
Revere Copper & Brass, Inc., was born 
in Canada, received his education in 
Chicago and has had a wide industrial 
experience extending over some 40 yr. 
He and his father organized the Dallas 
Brass & Copper Co. in 1908 and as presi- 
dent in 1928 merged with five other com- 
panies to form the Republic Brass Co. of 
which he became first vice-president. 

The name was changed in 1929 to 
Revere Copper & Brass, Inc., as a tribute 
to Paul Revere, America's first roller of 
copper. The earlier merger had brought 
Revere's original plant as well as a great- 
grandson, E. H. R. Revere, into the or- 
ganization. Mr. Dallas became president 
of the Revere organization in 1931 and 
under his direction it has become an out- 
standing example of employer-employee 
relations predicated on the assumption 
that the success of each depends upon 
the other and both should share in the 
benefits. These remarks are part.of a 
special report prepared by Mr. Dallas 
for Revere employees. 

It is printed here because of the 
clarity with which Mr. Dallas has set forth 
the need for and practical test of the 
American system by which "the interests 
of employees, the owners and the general 
public are all served with justice.” 











Photo, Chicago Bridge and Iron Co. 


WATERSPHERE 


mde escapes the moulding hand of the streamliner these days. First auto- 
mobiles and trains, then razors, typewriters, bathtubs, telephones, toothbrushes, 
one by one, each in its turn, but inexorably, have fallen under his influence and had their 
posteriors altered to suit the time. So far, the fruit growers have been content merely 
to interfere with the coloring of their products, but probably before long they will apply 
streamlining to such commodities as aye and bananas. Imagine how much easier 


it would be to eat a streamlined banana. Only the day before Easter we experienced 
@ severe nervous shock when we encountered a show window full of pink, — and 
purple baby chicks. For a moment we feared an attack of D T's, but the chicks were 
real—the color was added. When such things happen, it is therefore not surprising 
that the outdoor water tank has been streamlined—and renamed. Now it is called a 
watersphere. The one shown above, installed at Shakopee, Minnesota, by the Chicago 
Bridge and Iron Company, is typical of many tanks of this type that have been erected 
in recent years. This 250,000 gal. watersphere serves the town's population of 2464. 
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WITH THE EDITORS 





@ DOLLARS .. . Every man jack 
of us has a vital interest in economics, 
the dollars he receives, what they 
will buy and what becomes of his 
wages. Our wives know that prices 
are rising; all of us know that taxes 
are increasing so that dollars avail- 
able for expenses are fewer. How 
far will these tendencies go? How 
will they affect our personal finances ? 

If the cost of materials, labor cost, 
or taxes increase, prices go up and a 
dollar buys less. But rise in prices 
will also depend on the active funds 
available to purchasers, who are the 
people, and these active funds are 
made up of money in banks, cash 
drawers and pockets, and of the de- 
posits in commercial banks. Such 
active funds are now about $9,000,- 
000,000 in money and $50,000,000,000 
in commercial bank deposits. If ac- 
tive funds are increased, more are 
available to cause bidding up of prices 
when production of consumer goods 
decreases. This increase in active 
funds constitutes inflation. 

In their joint report to Congress 
in December 1940, the leaders of the 
Federal Reserve System called atten- 
tion to inflation possibilities and made 
suggestions as to remedies. For short 
term, these were briefly: 


* DO THIS ...41. Borrow money 
from individual investors and institu- 
tions to pay for any gold bought and 
do not issue gold certificates, thus 
“sterilizing gold” as a source of in- 
flating bank credits. 

2. Let the devaluing power of 
the President for gold lapse. 

8. Prohibit the issue of silver cer- 
tificates as against profit from silver 
bought. 

4. Repeal the $3,000,000,000 green- 
back authorization law of 1933. 

5. Increase the legal reserve re- 
quirements for commercial banks, if 
necessary until the present excess re- 
serves are wiped out. 

6. Sell government bonds to in- 
dividuals and to other investors. 


@ OR ELSE... Unless these things 
are done, or there is a very great 
and improbable increase in the pro- 
duction of consumer goods, inflation 
and price rise are likely to reduce 
greatly the buying power of the 
dollars received from insurance, sav- 
ings deposits and wages. 

Reasons behind these recommenda- 
tions are as follows: 

*Since 1923 active funds have near- 
ly doubled, but a large part of the 
bank deposit funds have remained 
inactive because returns from busi- 
ness have made it unprofitable to put 
them to use; therefore, the yearly 
turnover in use of funds has, until 





*An article by Harry Sherman, “Will 
We Have Inflation?” in The Saturday 
Evening Post of April 12th, 1941 gives 
much of the data here presented. 
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recently, been decreasing, from 50 per- 
cent in 1929 to 14.3 percent in 1940. 
Turnover of such funds is now in- 
creasing due to large spending on 
defense, and prices are rising. 

Government spending is calling for 
more taxes, which reduces the amount 
you have to buy clothes, food, rent 
and comforts. 

Defense training reduces the labor 
available to produce goods. Govern- 
ment defense requirements take 
precedence, so that output of con- 
sumer goods is likely to be curtailed, 
resulting in decreased supply and in- 
crease of the turnover of active 
funds due to increased employment, 
or any inflation will augment rise in 
prices. 

Inflation of active funds may come 
from: increase of bank credit due to 
government purchase of gold; further 
devaluation of gold; printing of green- 
backs which have as a basis only 
government credit; issue of silver cer- 
tificates against profit on silver bought. 

For each ounce of gold bought by 
the treasury, the Federal Reserve 
Bank receives a gold certificate for 
$35 which adds to active funds and 
to bank credit inflation. 

This bank credit inflation works as 
follows: For $10,000 deposited, a 
bank can lend $7500, on the basis of 
a cash reserve of 15 percent of de- 
posits. This loan, if deposited by the 
borrower, becomes the basis for an- 
other loan of $6375 and so on, until a 
deposit of $10,000 can become the 
basis for $66,000 of bank credit. Ex- 
cess of present deposits in banks above 
reserve requirements is now some $7,- 
000,000,000, which can become the 
basis for an expansion of $46,200,- 
000,000. Increase of reserve require- 
ments will cut down this possibility 
of inflation. < 

The President has power to de- 
value government gold, now some 
$22,000,000,000, by 9 points, increas- 
ing active funds by $4,000,000,000. 
This power lapses on June 30, 1941, 
unless renewed by Congress. 

Silver certificates can be issued for 
$1,500,000,000 against the govern- 
ment’s profit on purchase of silver. 

Total possible increase in active 
funds is $54,700,000,000, almost dou- 
bling present active funds. 

What is the likelihood of such 
inflation ? 


@ TEMPTATION ... One great 
temptation lies in the government 
monopoly ownership of gold. In the 
present $22,000,000,000 hoard of gold, 
there is a present danger that govern- 
ment may further devalue its gold to 
reduce its debt, simply by depositing 
gold certificates in Federal Reserve 
Banks and issuing checks to bond 
owners. This is in effect repudiation. 

Government monopoly of gold 






seems no longer to serve any purpose 
of protecting farmers or manufac- 
turers against international competi- 
tion, and restoration of gold to circula- 
tion in a normal way would remove 
the temptation, to repudiate govern- 
ment obligations by further devalua- 
tion of gold. 

Threat of inflation by some means 
will be present so long as government 
debt continues its 10 yr. trend to 
ever greater and faster increase. 

Government borrowing by selling 
bonds to banks has been $11,000,000,- 
000 since 1931. New borrowing by 
the government will be some $15,000,- 
000,000 during the next 15 months, 
with more to follow. While all bonds 
possible will be placed with insurance 
companies and individual investors, 
the banks, to protect their holdings, 
must support the government credit 
by buying bonds as long as they can. 
But continued and indefinite increase 
in government borrowing must result 
in danger to government credit. 

To stop debt increase requires re- 
duction of unnecessary spending, and 
increase of revenue by higher taxa- 
tion. 

@ OUR JOB... What is our job 
under these conditions—for each of 
us? 

Trying to hedge against the results 
of inflation is well nigh impossible 
for the average man, who has neither 
capital reserves nor investment facil- 
ities to do it effectively. Purchase of 
lasting goods such as houses, cloth- 
ing, furniture will help a little, but 
most of the losses in the buying power 
of savings bank deposits, life insur- 
ance, annuities, pensions, wages will 
fall on the small-income man. 

The best hedge is for everybody to 
co-operate in helping to avert infla- 
tion, and the means recommended in 
the joint report are: 

1. Each according to his ability to 
buy government bonds and hold 
them in order to reduce bank 
credit inflation. 

2. Work for repeal of the 1933 
law for government monopoly 
on gold, so as to restore gold 
money to circulation and check 
devaluation. 

3. Work for legislation recom- 
mended by the joint report: i.e., 
to stop the issue of silver cer- 
tificates against profits on 
silver; to repeal the greenback 
authorization law of 1933; to 
increase the legal reserve re- 
quirement on bank deposits. 

4. Insist on the reduction of non- 
defense expenditures. 

5. Stop requests for spending by 
the Federal Government on 
local improvements. 

6. Accept the need for higher fed- 
eral taxes, which should be de- 
signed solely to produce revenue. 

Getting on a pay as you go basis 
as quickly as possible is essential. 
Trying to push debts over onto the 
future increases the likelihood of large 
inflation and, if that comes, we shall 
all be likely to pay by the greatest 
possible disaster—break down of gov- 
ernment credit. 
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O* THE OUTSKIRTS of the 
city of Worcester, Massachu- 
setts, there stands a great indus- 
trial plant which in many ways 
forms the basis of our entire indus- 
trial life. This is the plant of the 
Norton Company, one of the larg- 
est firms in the world devoted to 
the manufacture of abrasives and 
abrasive machinery. 

If, as has been so frequently 
pointed out lately in connection 
with defense activities, the machine 
tool industry forms the bulwark 
of our entire industrial productive 
system, it may be said with equal 
truth that the abrasive industry 
lies at the base of the machine 
tool industry. Without abrasives, 
without the precision grinding 
equipment incorporated in modern 
machine tools, the mass production 
of automobiles, electrical machin- 
ery, tractors and agricultural ma- 
chinery would be quite impossible. 
Not as spectacular in the appeal of 
its products as some of our other 
great industries, the abrasive in- 
dustry is nevertheless just as vital 
and its growth during the past 50 
yr. is adequate testimony to its 
importance. From simple begin- 
nings in the use of natural sand- 
stones it has developed a variety. 
of complex synthetic abrasives, 
many of which can be produced 
only in great electric furnaces. 
Today the raw materials used in 
the manufacture of abrasives come 
from the far corners of the earth— 
bauxite from Arkansas, borax from 
Death Valley, diamonds from 
South Africa, clays and feldspars 
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Fig. |. An aerial view of 
the great plant of the Nor- 
ton Company at Worcester 


Fig. 2. The new 2500 kw. extraction type turbine-generator 


from various places, shellac from 


India, latex from Malaya. All 
these and many other materials 
form the raw material from which 
modern abrasives are produced. 


In their never-ending search 
for new and better materials, the 
engineers of the Norton Company 
have figuratively combed the 
earth’s surface and tested the 
products of all the continents. The 
growth of the great American in- 
dustries, the automotive, the steel 
industry, the railroads and the 
communication field, ete., provided 
the incentive for research and con- 


tinued scientific development in the 
production and use of abrasives. 

Starting from a small begin- 
ning in 1885 with the incorpora- 
tion of the Norton Emery Wheel 
Company and a small shop, the 
company developed continually. 
Today the plant of the Norton 
Company at Worcester consists of 
more than 80 buildings containing 
approximately 2,250,000 sq. ft. of 
manufacturing floor space. A line 
run diagonally across this plant 
measures exactly 1 mi. as the crow 
flies. 
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Norton Company Plant 
At Worcester 


The rehabilitation of the boiler plant at the plant of the Norton 
Company by the installation of modern high-pressure boilers and the 


extension o 


the facilities to include a limited amount of electric 


generation forms an excellent example of a program that is applicable 
to many other industrial plants served by obsolete steam plants. 


The Norton plant at Worcester, 
however, is only one of many Nor- 
ton plants erected in various parts 
of the world. To get a complete 
picture of the Norton Company ac- 
tivities one would have to visit the 
Norton plants in Paris, France; 
Wesseling, Germany ; Welwyn Gar- 
den City, England ; Corsica, Italy ; 
Sidney, Australia; Chippawa, On- 
tario, Canada, and other places. 

Interesting as the ramifications 
of this great industrial organiza- 
tion may be, it is the purpose of 
this article to describe a smali but 
nevertheless very important ele- 


By FRANCIS J. SILL 


Consulting Engineer, Westboro, Mass. 


ment of the organization, i.e., the 
generation of steam and electric 
power for the plant at Worcester. 

In the past nearly all of the 
electrical energy used at the 
Worcester plant was purchased 
from the local power company. 
For the production of steam for 
heating and process work, however, 
a boiler plant was maintained and 
this had installed in it a 500 kw. 
turbine-generator, operating at 150 
lb. steam pressure. The exhaust 
steam from this unit was used for 
building heating. 





Fig. 3. The two pulverizing mills are installed on the operating floor 
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This plant had been in operation 
for a number of years and while 
the boilers, which were underfeed 
stoker water tube units operating 
at 125 lb. pressure, were still in 
serviceable condition, consideration 
was given several years ago to their 
replacement by newer and larger 
units to meet growing steam re- 
quirements. 

Several studies were made and 
finally it was decided to install 
high-pressure boilers together with 
an automatic extraction, back pres- 
sure turbine-generator. A consid- 
erable amount of 125 lb. pressure 
steam was required for process 
work in the factory and such a 
turbine could supply this steam 
from the extraction stage, at the 
same time producing a considerable 
amount of electrical power. The 
turbine would not satisfy all of the 
electrical requirements, but its use 
would permit the employment of 
modern, efficient, high - pressure 
steam generating equipment and 
the electrical energy would be in 
the nature of a byproduct. It 
would materially decrease the 
amount of electric power that had 
to be purchased. 

Accordingly, some 2 yr. ago 
plans were made to proceed with 
these changes. Inasmuch as the new 
equipment had to be installed in the 
existing boiler house without inter- 
fering with the normal production 
of steam, the work involved the 
need for considerable resourceful- 
ness on the part of the engineers 
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Fig. 4. Plan of the plant showing the arrang 


doing the work. An analysis of 
load conditions showed that the im- 
mediate steam requirements would 
be satisfied by the use of two steam 
generating units with a maximum 
capacity of 50,000 lb. of steam per 
hr. each. The size of the turbine- 
generator was determined largely 
from a careful study of the proc- 
ess steam demand. A 2500 kw. unit 
was finally selected. As already in- 
dicated, process steam is required 
at pressures normally around 125 
lb. and with the new arrangement 
this is obtained from the extrac- 
tion stage of the turbine. Addi- 
tional process steam, if needed, can 
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be obtained from the high-pressure 
boilers through a reducing valve 
and a desuperheater. 

The two new steam generators 
are Riley Stoker Corp. units, com- 
plete with self-contained water 
cooled furnaces, economizers, air 
heaters and superheaters. They 
are rated at 50,000 lb. of steam 
per hr. each and are designed for 
operation at 725 lb., 750 deg. F. 
They are completely steel clad and 
are fired by pulverized coal, each 
boiler having two burners. Al- 
though designed to operate at 725 
lb. pressure, the operating pres- 
sure is 680 Ib. since the turbine 
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is designed for an initial steam 
pressure of 650 Ib. 

To provide space for the two 
new boilers and the associated 
equipment, four old boilers were 
removed. Since the old boilers 
were much smaller than the new 
ones, the problem involved in fit- 
ting the new equipment into the 
existing building was a difficult 
one. The units were set face to 
face because of the existing build- 
ing steel columns. 


The work was done so effec- 
tively, however, that practically 
no changes in the building struc- 
ture were required. Even the roof 
remained untouched; some glass 
was taken out of the monitors to 
accommodate a few pieces of pro- 
jecting equipment but other than 
that the building remained intact. 
Practically the entire existing coal- 
handling arrangement was retained 
with no changes. 

An overhead steel bunker ran 
the full length of the boiler room. 
This was supplied by a distribut- 
ing belt conveyor installed above 
and that in turn was fed by a 
bucket conveyor system at one end 
of the building. Before the rehab- 
ilitation, the coal was delivered 
from the overhead bunkers to a 
weigh larry and then to the stoker 
hoppers, since the boilers on both 
sides of the building faced a cen- 
tral firing aisle. .Now, the pulver- 
izing mills are located in what for- 
merly was the central firing aisle 
and a traveling weigh larry distrib- 
utes coal to their hoppers. The 
installation of this coal larry was 
the only additional coal-handling 
equipment necessary to complete 
the new installation. 


Fig. 5. Details of the steam header 

arrangement and the method of 

supplying low pressure steam from 
the high-pressure system 
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PRINCIPAL EQUIPMENT IN THE POWER PLANT OF THE NORTON COMPANY 








General 
Location—Woreester, Massachusetts. 
OwNER—Norton Company. 
INDUSTRY—Grinding Wheels 
chines. 

CONSULTING ENGINEER—Francis J. Sill, 
Westboro, Mass. 
Boiler Equipment 

BoILERs—2 steam generating units 
with water walls and superheaters; 7410 
sq. ft. H.S. each; designed for 725 Ib. 
w.p. 750 deg. F. total steam temperature. 
Maximum capacity—50,000 Ib. gage. 
Operating pressure—680 Ib. gage. 
Equipped with steel-clad furnace settings. 
Riley Stoker Corp. 

EcoNnoMIzERS—2 forged steel headers 
and bare tube type; 1030 sq. ft. each. 
Riley Stoker Corp. 

AiR HEATERS—2 tubular type; 3800 
sq. ft. H.S. each. Riley Stoker Corp. 

PULVERIZERS AND BURNERS—1 motor 
driven pulverizer and 2 burners per boil- 
er. Riley Stoker Corp. 

PULVERIZER MOTORS AND STARTERS— 
60 hp. Westinghouse Electric & Mfg. Co. 

Forcep Drarr Fans—l per boiler 
with Vortex inlet. B. F. Sturtevant Co. 

Forcep Drarr FAN Movrors AND 
STaRTERS—25 hp. (2 speed) Westing- 
house Elec. & Mfg. Co. 

InDUcED Drart FaNs—l1 per boiler. 
B. F. Sturtevant Co. 

InpuceD Drarr FAN MOTORS AND 
STaRTERS—60 hp. (2 speed) Westing- 
house Elec. & Mfg. Co. 

FLuge Dust CoLLEcTING SysTEM— 
Controlled multicyeclone, consisting of 18 
cyclones. Prat-Daniel Corp. 

BoILerR FEED Pumps—2, centrifugal 
type; 1 at 120,000 lb. per hr. at 1986 
total head ft., 1 at 60,000 Ib. per hr. at 
1986 total head ft. Ingersoll-Rand Co. 

BorLteER FEED PumMp MorToRS AND 
STaRTERS—1—200 hp., 1—125 hp. (con- 
stant speed)—Westinghouse E. & M. Co. 

FEEDWATER HEATER—1 deaerating 
type; capacity 120,000 Ib. per hr.; tem- 
perature of water leaving heater 220 deg. 
F. Worthington Pump & Machinery Corp. 

CoMBUSTION CoNTROL — Automatic. 
Hagan Corp. 


and Ma- 


FEEDWATER REGULATORS—1 Copes 3 
in. Flowmatice regulator valves for each 
boiler. Northern Equipment Co. 

EXcress PRESSURE FEEDWATER REGU- 
LATOR—1 Copes 4 in. differential pres- 
sure control valve for both boilers. North- 
ern Equipment Co. 

WaTER CoLUMNS—Reliance; equipped 
with Eye-hye remote reading water gages. 
Reliance Gauge Column Co. 

Soot BLowErs—Diamond Power Spe- 
cialty Co. 

BLOW-OFF VALVES—Yarway. Yarnall- 
Waring Co. 

SaFrety VALVES — Consolidated Ash- 
eroft Hancock Co. 

High PressurE STEAM AND WATER 
VaLvES—Gate Valves—Chapman Valve 
Co. Globe and Check Valves—Edward 
Valve & Mfg. Co. 

BoiLER INSTRUMENTS—Bailey Meter 
Co. 2—Steam flow-air flow meters—indi- 
eating, recording and integrating steam 
leaving each boiler. 2—Multi-pointer 
draft gages—indicating. 2—Tempera- 
ture recorders—superheated steam, gas 
leaving air heaters and air leaving air 
heaters. 1—Fluid meter—recording and 
integrating the rate of flow of feedwater 
to both boilers. 

FEEDWATER TREATMENT— Hall La- 
boratories. 

Coal and Ash Handling 
_ Coat Larry—For weighing and sup- 
plying coal from overhead storage bunk- 
er to pulverizers. Beaumont Birch Co. 

AsH HANDLING — Steam pneumatic 
system; capacity 10 t. per hr. Removes 
ashes, fly ash and soot from both boilers 
and from hoppers in flue dust collecting 
system. This equipment includes a tile 
ash storage tank with a motor-driven 
dustless unloader. United Conveyor Corp. 

Turbine Equipment 

TURBINE—1—2500 kw. turbine ar- 
ranged for 125 Ib. automatic extraction 
and 2 to 5 Ib. back pressure operation, di- 
rectly connected to an electric generator. 
Turbine speed 3600 r.p.m. Turbine de- 
signed for initial steam at 650 lb.—750 
deg. F. General Electric Co. 

GENERATOR—3125 kv-a., 4600 v., 3 


phase, 60 cycle, 80 percent power factor, 
alternating current generator with 25 
kw., 125 v. General Electrie Co. 

TURBINE LUBRICATING OIL FILTER— 
S. F. Bowser Co. 

EVAPORATIVE WATER CoOLER—Buffalo 
Forge Co. 

ELEcTRIC SWITCHBOARD—Metal elad. 
General Electric Co. 

TURBINE CRANE—10 t., hand-operated. 
Shaw-Box Crane & Hoist Div. 

EVAPORATIVE WATER COOLER PUMP— 
Buffalo Forge Co. 

TURBINE MeETER—For recording and 
integrating steam to the 2500 kw. turbine 
unit. Bailey Meter Co. 

Miscellaneous Pumps 

FEEDWATER TREATING PuMP—Motor- 
operated duplex chain-driven. Worthing- 
ton Pump & Machinery Corp. 

STEAM CONDENSATE RETURN PuMP— 
Motor-operated centrifugal pump, 125 
g-p.m., 35 Ib. discharge pressure. Inger- 
soll-Rand Co. 

Miscellaneous Equipment 

FiasH TANK—Hagan Corp. 

STEAM DESUPERHEATER — 80,000 Ib. 
per hr. capacity. Elliott Co. 

DESUPERHEATER CONTROL — Mason- 
Neilan Regulator Co. 

PRESSURE REDUCING VALVE — Mason- 
Neilan Regulator Co. 

RELIEF VALVES—To protect 2500 kw. 
turbine unit. Cochrane Steam Specialty 
Co. and Atwood & Morrill Co. 

PRESSURE GAGES—Ashton Valve Co. 

THERMOMETERS — Taylor Instrument 
Co. and Minneapolis-Honeywell Regu- 
lator Co. 

Pipine—Jennison Co. 

ELECTRICAL CABLES AND WIRING— 
Norton Company. 

ELECTRIC TRANSFORMERS — Westing- 
house Elee. & Mfg. Co. and Allis-Chal- 
mers Mfg. Co. 

PLATFORMS AND CoaL HopPpers—New 
England Structural Steel Co. 

FLiure—Jennison Co. 

BorteR Biow-orF TANK — South- 
bridge Roofing Co. 

Heat INSULATION — Rhode 
Covering Co. 


Island 





The general arrangement of the 
equipment at present is shown in 
Fig. 4. The two new boilers are 
installed so that they face each 
other and the pulverizers are 
placed alongside. A boiler control 
panel occupies the space between 
the boilers and the pulverizers as 
shown. 

Although this placement of the 
boilers was dictated by the neces- 
sity of fitting the units into the 
existing space, it forms a conven- 
ient and altogether very satisfac- 
tory operating arrangement. The 
two control panels face each other 
and the two pulverizers are close 
enough to the panels and the boil- 
ers themselves, to give a single op- 
erator complete supervision over 
all the equipment. 

Another convenient and highly 
desirable feature of the installation 
is the location of the main steam 
header, together with all important 
control valves alongside the boilers 
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on the operating floor level. In 
many boiler plants this header and 
these valves are up high where it 
takes time and effort for the op- 
erator to reach them. Here they 
are within easy reach of the op- 
erator on duty and in times of 
emergency this is an important 
asset. 

The desuperheater is also lo- 
eated at this point. As shown in 
the accompanying sketch this is 
connected into a separate header 
fed through a reducing valve from 
the boiler header. The purpose of 
this desuperheater is to desuper- 
heat steam for process work when 
the 2500 kw. turbine is not in op- 
eration. It is an Elliott Co. ear- 
tridge type unit with a capacity 
of 80,000 Ib. per hr. and is provided 
with a Mason-Neilan temperature 
controller for automatically con- 
trolling the temperature of the 
steam leaving the desuperheater. 
To guard against danger due to 


possible excess pressure in the de- 
superheater and low pressure steam 
lines due to failure of the reducing 
valve or the improper opening of 
the bypass valve, the low pressure 
header feeding the desuperheater 
is provided with three relief valves 
of adequate capacity. 

The main steam piping is sim- 
ple and direct. As shown in Fig. 4 
and 5, a 6-in. line from each boiler 
connects into the main steam 
header already referred to and a 
6-in. line from this header runs 
straight up and across the room to 
the high-pressure turbine. 

The low pressure piping is obvi- 
ous from the drawing (Fig. 4). 
There are two systems: one, the 
150 lb. system, connected to the 
extraction stage of the high-pres- 
sure turbine and from which the 
low presesure turbine (the 500 kw. 
unit) obtains its supply, and the 
2 to 3 lb. exhaust system. Both 
turbines exhaust into this line. 


5] 











Fig. 6. One of the boiler control boards 


This steam is used for building 
heating and also to heat the feed- 
water for the boilers. 

The general arrangement of 
the two new boilers and the asso- 
ciated equipment is well shown by 
Fig. 8. This drawing shows the 
compact disposition of the various 
elements. There is very little room 
to spare, yet the installation is in 
no sense crowded. The location 
of the air heaters together with 
the forced and induced draft fans 
above the boilers makes a very 
convenient air-duct arrangement 
and provides a short and direct 
line of gas travel to the stack. Both 
foreed and induced draft fans are 
motor driven and operate under 


Fig. 7. An outdoor view showing the ash storage tank and the flue 


automatic control from the Hagan 
Combustion Control System. The 
economizers which are of the 
forged-steel header bare-tube type 
are placed in the upper rear cor- 
ner of the boiler directly between 
the gas outlet of the boiler and the 
gas inlet of the air heater; here 
again we have the utmost in the 
conservation of space. 

From the induced draft fans the 
flue gas is discharged through a 
short length of horizontal breeching 
to a flue dust collecting system in- 
stalled on the outside of the boiler 
house adjacent to the stack. The 
dust collecting system is a Prat- 
Daniel Corporation controlled mul- 
ticyeclone system consisting of 18 
cyclones. 


BREECHING 


2 ve STACK 
NY, 
fos 


BOILER™2 


FURNACE WITH 
12-03" 


2-¢° —-4—+- ———— 





dust collecting system 


Each boiler is served by one 
pulverizer supplying two burners 
in each furnace. These are set in 
a horizontal, plane in the front wall 
of the furnace at a height of about 
10 ft. above the operating floor. 
The boilers are completely steel 
clad. 

Boiler accessories include Copes 
‘*Flowmatic’’ feedwater regulators, 
pressure feedwater regulator, Re- 
liance water columns, Diamond 
soot blowers, Yarway blowoff valves 
and Consolidated safety valves. 
In addition to the regular soot 
blowers, two retractable soot 
blowers are provided on each unit. 
One of these takes ‘care of the slag 
screen and the other the front edge 
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Fig. 8. Elevation and cross section of the high pressure boilers 
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of the baffle slag screen and super- 
heater. 

Boiler instruments consist of 
Bailey Meter Co. steam flow-air flow 
meters, Multipointer draft gages, 
temperature recorders and feed- 
water meters. The Reliance water 
columns are equipped with Eye- 
hye remote reading water gages. 

Ash is handled by a United 
Conveyor Corporation steam pneu- 
matic system having a capacity of 
10 tons perhr. This removes ashes, 
fly ash and soot from both boilers 
and from hoppers in the flue dust 
collecting system. It includes a 
tile ash-storage tank with a dust- 
less unloader. 

Boiler feedwater make-up is 
city water, treated by the Hagan 
System using phosphate and caus- 
tic. These chemicals are placed in 
a tank, filled once in 24 hr. in pro- 
portions determined by analysis. 
The compound is pumped into the 
boiler by a motor operated, duplex 
ehain-driven plunger pump. The 
operation of this pump is of in- 
terest. It is controlled by a time 
switch which operates the pump 
for about 10 min. every hour. After 
the pump starts, it pumps com- 
pound for about 4 min.; then an- 
other time switch closes the com- 
pound valve, which is a three-way 
valve, and turns on water to flush 
the compound out of the pump and 
valve. The arrangement is sim- 
ple, effective and completely au- 
tomatic. 

The feedwater is heated in a 
120,000 Ib. per hr. Worthington 
deaerating heater by exhaust steam 
from the turbines. The tempera- 
ture of the water leaving the heater 
is around 220 deg. F. Two cen- 
trifugal feed pumps are installed, 
one with a capacity of 120,000 Ib. 
per hr. at 1986 ft. head and the 
other 60,000 Ib. per hr. at the same 
head. Both pumps are motor 
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Fig. 9. A view on the forced and induced draft fan floor 






driven. All condensate returns 
and city water make-up are de- 
livered to the feedwater heater. 

Boiler-water concentration is 
controlled by a continuous blow- 
down system. The blowdown 
passes into a flash tank from which 
the water discharges to the blow- 
off tank and most of the flashed 
steam is sent to the feedwater 
heater. 

The new turbine generator con- 
sists of a 2500 kw. turbine designed 
for 650 Ib., 750 deg. F. initial steam 
and arranged for 125 lb. automatic 
extraction and for 2 to 5 lb. back 
pressure, direct connected to a 3125 
kv-a. 4600 v. 3 phase, 60 cycle, 80 
percent power factor alternating 
current generator with 25 kw., 125 
v. direct connected exciter. Both 
generator and exciter are com- 
pletely enclosed and supplied with 
recirculated air from a surface air 
cooler. The unit is, in fact, the 
first industrial plant generator of 
this kind. An interesting feature 
of the cooling system is the fact 
that an evaporative type of water 
cooler is installed for cooling the 
water for the surface air cooler and 
the lubricating oil cooler on the 
generator. This evaporative cooler 
is placed along the wall behind the 
two remaining old boilers. Its 
use has proved very satisfactory 
and operates with less than 1 per- 
cent make-up. 

The old turbine generator, the 
500 kw. unit, has been relocated 
alongside the new unit. It is ar- 
ranged for an initial steam pres- 
sure of 125 to 150 lb. and like the 
large unit operates at from 2 to 5 
lb. back pressure. This unit is op- 
erated during the winter months 
when more steam is demanded for 
process and building heating than 
is required to operate the 2500 kw. 
turbine at full load. Steam is 
then supplied from the 125 Ib. ex- 





Fig. 10. A closeup of one of the pulverizers 





traction line to the 500 kw. turbine 
in order to generate maximum 
amounts of electric power as a 
by-product of steam required for 
the factory. This 500 kw. unit also 
is operated during periods when 
the 2500 kw. machine may be out 
of service. 

Exhaust steam and also a cer- 
tain amount of 125 lb. steam is 
used in winter for building heat- 
ing. The factory is heated by hot 
water which is heated in four heat- 
ers installed in the boiler plant. 
Three of these heaters are low pres- 
sure heaters while the fourth is a 
high-pressure heater using 125 lb. 
extraction steam. The hot water 
is circulated through the heaters 
and the heating system by three 
pumps, two steam driven and one 
motor driven. 

This, briefly, completes the de- 
scription of the mechanical features 
of this plant. Electrically, the in- 
stallation is quite simple. The 4600 
v. generator feeds directly into the 
4600 v. bus. The 460 v. machine, 
that is the 500 kw. unit, feeds a 
460 v. distribution cabinet and is 
also tied into the 4600 v. bus 
through a 750 kv-a. transformer 
bank. From the 4600 v. bus, a 
500,000 cm. cable carries power 
at this voltage to various distribu- 
tion centers in the factory. 

Control of the electrical cir- 
cuits and the generators is cen- 
tered on a new General Electric 
Co. switchboard near the turbines. 
A steel panel mounted at the side 
of the 2500 kw. generator carries 
temperature indicators showing the 
oil temperatures on the three bear- 
ings of the generating unit. 

From an engineering standpoint 
the rehabilitation of this plant pre- 
sents an excellent example of a 
program that is applicable to many 
other old industrial power plants. 
(Continued on Page 59) 
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Superheating and Desuperheating 
Between Line and Receiver 


With steam pressures and temperatures in use today, dangerous temperatures 
may result when steam flow is stopped suddenly; for instance, when it flows 
into a receiver. On the other hand, flow from a receiver results in a tempera- 
ture drop which is often confused with line losses. Calculations are involved, 
but the superheating and desuperheating effect for specific conditions can 
easily be determined by means of a special chart described by the author 


AN UNUSUAL and hitherto rel- 

atively unimportant thermal 
effect in power plant work is the 
superheat resulting from cessa- 
tion of flow. With modern central 
stations operating at steam tem- 
peratures which approach the 
working limit of the materials, it 
is obvious that any condition ca- 
pable of bringing about a sudden 
temperature rise of up to 400 
deg. F. is of genuine importance. 
Consider, for example, a plant in 
which the condititon of steam in 
the mains is 1200 p.s.i. absolute 
and 760 deg. F. If steam from 
such a line were permitted to flow 
into an empty receiver until the 
pressure in the receiver reached 
600 p.s.i., the resultant tempera- 
ture would be 940 deg. F.; if the 
pressure were raised to that of the 
line, the corresponding tempera- 
ture would be 960 deg. F. 

This superheat effect becomes 
more pronounced as the line tem- 
perature rises. With supply steam 
at 1200 p.s.i. and 1200 deg. F., the 
receiver temperature correspond- 
ing to line pressure would be 1560 
deg. F.; an increase of something 
more than 360 deg. F. over the 
temperature of the steam leaving 
the superheater. The above ex- 
amples serve to demonstrate what 
at first glance may appear to be 
a rather surprising fact. It is 
quite possible for the temperature 
of steam in a piece of equipment, 
remote from the boiler, to exceed 
by 25 percent or more, the steam 
temperature at the source. 

It is beyond the seope of this 
paper to investigate the condi- 
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tions under which this effect 
would prove of practical impor- 
tance. Suffice it to say that at 
any place in the system where the 
flow is suddenly interrupted, 
whether in line or in equipment, 
there will be an immediate rise 
in temperature. The possibility 
that this effect may be of impor- 
tance in the operation of such 
equipment as turbines, quick act- 
ing valves, boiler drums or super- 
heaters is left to the judgment of 
the operating engineer. 
Thermodynamic evaluation of 
the degree of superheat resulting 
from interrupted flow is based on 
an extremely simple principle. The 
standard Hirn’s analysis for steam 
engines makes use of this prin- 
ciple as does the analysis used 
by refrigerating engineers in in- 
vestigations of multi-effect com- 
pression. In brief, the thermo- 
dynamic statement of the reason 
for a superheat effect is that the 
internal energy of the vapor in 
the receiver must be equal to the 
enthalpy (heat content) of the 
vapor flowing through the line. 
Expressed in equation form, 


i, =h, =i, + AP, V, 


where i, h, V represent specific 
values of internal energy, en- 
thalpy and volume respectively, 
P is the pressure in pounds per 
square foot, A = 1/778 and the 
subscripts r and | refer to receiver 
and line. 

From the above equation it is 
seen that the increment of inter- 


nal energy i= AP,V and is there- 
fore independent of the final pres- 
sure in the receiver. Thus the in- 
ternal energy of the vapor at rest 
is the same whether its pressure 
is equal to, or less than, that of 
the vapor in the line. This fact 
can be most easily visualized by 
considering that the pressure re- 
duction occurs while the vapor 
is still in motion and that it takes 
place, in effect, through an adia- 
batic expansion. valve. Under 
such conditions the enthalpy in 
the line would be independent of 
pressure and therefore the inter- 
nal energy of the vapor in the 
receiver would be the same re- 
gardless of the pressure in that 
section of the line from which it 
was supplied. 

A solution of the problem by 
direct use of Equation 1 involves 
reference to the steam tables and 
a trial and error procedure. The 
method is simple, but time con- 
suming. As an example consider 
live steam at 1200 p.s.i. and 760 
deg. F. admitted to an empty re- 
ceiver until the receiver pressure 
rises to 600 p.s.i. From the Kee- 
nan-Keyes Steam Tables the val- 
ues of h,, Pi, Ve, are 1353.2 B.t.u. 
per lb., 1200 x 144 Ib. per sq. ft., 
and 0.5347 cu. ft. per lb. respec- 
tively. Then by Eq. 1, 

i, = h, = 1353.2 = h, —AP.V, = 

144 x 600 


r ——- V, 


778 


This equation contains the two 
dependent variables h, and V, 
and so can be solved only by 
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trial and error. Assume a value 
of the receiver temperature t, 
and for this temperature deter- 
mine from the steam tables the 
corresponding values of h, and 
V,. Try these values in the equa- 
tion and if it does not. balance, 
make a second assumption for 
t, and repeat the process. Usu- 
ally three or four trials will re- 
sult in a solution accurate to 
within a few degrees. 

A more accurate solution is 
obtainable by plotting from steam 
table data t, as a funetion of 


144 x P, 
h, —————_ FV,,. Caleulation for 
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a few values of t, will permit con- 
struction of a curve from which 
the exact value of t,, correspond- 
ing to the known i,, can be readily 
determined. The obvious objec- 
tion to this method is that it neces- 
sitates plotting a separate curve 
for each particular problem. 

To reduce the time and effort 
needed to obtain an accurate so- 
lution of Eq. 1, the accompany- 
ing chart has been prepared. This 
is a graphical presentation of the 
relationships of the equation and 
permits direct and accurate solu- 
tion of superheat effect problems 
without reference to steam tables 
or calculations of any kind. The 
example given above is shown also 


on the chart; the dotted lines in- 
dicate the method of entering and 
following through the chart and 
detailed explanation is also given 
below the figure. 

The method of construction is 
extremely simple. The left side 
of the figure shows lines of con- 
stant enthalpy drawn on a tem- 
perature-pressure field. From the 
right hand end of each constant 
enthalpy line, a heavy dotted line 
carries up to the position for that 
value of enthalpy on the central, 
vertical, lineal scale. But since 
h, is equal to i,, the central scale 
is a scale of enthalpy for the left 
side of the graph and a scale of 
internal energy for the right side 
of the graph. The right side plots 
lines of constant pressure on a 
temperature-internal energy field; 
the key to the solution is the su- 
perposition of central enthalpy 
and internal energy scales. Su- 
perposition obviates the need for 
values of either enthalpy or in- 
ternal energy and it was therefore 
unnecessary to indicate numerical 
values of these quantities on the 
graph. For the same reason nu- 
merical values of the enthalpy 
curves in the left side of the graph 
have not been indicated; such val- 
ues are unnecessary to the solu- 
tion. . 

Grouping of pressure curves in 
the right side of the chart sug- 


gests the possibility of expressing 
the receiver temperature alge- 
braically. Examination will show 
that for temperatures above 800 
deg. F. (and pressures above 500 
p.s.i.) a straight line will express 
t, as a function of h with an ac- 
euracy of plus or minus 25 deg. F. 

Use of the chart for solving 
problems in which flow is from, 
rather than to, a receiver is ac- 
complished by following the same 
procedure already outlined, but 
in the opposite direction. In this 
connection it is noteworthy that 
the temperature drop between a 
receiver and some point in the 
line which it is supplying, is due 
only in part to line losses; in 
many cases a large fraction of the 
temperature reduction can be due 
to the desuperheat effect rather 
than to transmission losses. 

Summarizing, the chart pre- 
sents a simple graphical solution 
to problems of superheating or 
desuperheating due to flow into 
or out of a receiver, or, due to 
sudden starting or stopping of 
flow in a line or in a piece of 
equipment. The thermodynamic 
analysis back of the method is not 
new, but its application to prob- 
lems in practice is now becoming 
of importance since steam power 
plants are working at steam tem- 
peratures which approach the al- 
lowable limit at which the mate- 
rials can be safely used. 
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A graphical solution of Eq. |, giving the superheat effect of steam entering a receiver 


Example shown by dotted lines—live steam at 1200 p.s.i. 
absolute and 760 deg. F. is admitted to an empty receiver until 
the pressure rises to 600 p.s.i. The solution to find the receiver to 
Enter the chart vertically at B 
(1200 p.s.i.), and horizontally at C (760 deg. F.) From the 
intersection of these two lines at D, follow down to E, parallel 


temperature is as follows: 
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procedure, 


perature from the temperature scale as 940 deg. 
lems involving flow from a receiver to a line follow the reverse 


with the solid line curves, then upward parallel to the dotted 
line curves to F the intersection with the axis AA, horizontally 
0 p.s.i) and vertically to H. Read the receiver tem- 


F. For prob- 


55 











TAKING THE PULSE 
OF TURBINE BUCKETS 


Turbine buckets have natural vibration frequencies or resonant points which, unless taken account 
of in design, may cause trouble in operation. The problem of producing and recording such 
vibrations has been solved by the General Electric Co. engineering laboratory which designed 
and built a 1,000-watt audio oscillator to produce power at frequencies from 30 to 20,000 
cycles per second. This oscillator is now used to check parts used in General Electric turbines. 














| Left. The vibration 
equipment set up for 
the turbine bucket test. Carl 
Schabtach (right), who spe- 
cializes in these problems for 
the General Electric turbine en- 
gineering department, adjusts 
the power while an assistant 
holds the hand vibration de- 
tector against the turbine | 
bucket. The cathode ray os- [ 
cillograph and other equip- 
ment occupies foreground 

























2 Right. The oscillator 

panel, for measuring 
frequency is but a small 
part of the elaborate 
power source. In addi- 
tion to the oscillator in 
the center, the unit con- 
sists of 100 volt-ampere 
and 1000  volt-ampere 
amplifiers on either side 
of oscillator. Push-button 
control (left) makes for 
easier handling, and as 
the whole unit is on wheels, 
it is easily transportable 


















Left. Power furnished by the oscil- 
lator is applied to vibrate the turbine 
buckets at different frequencies by an 
overgrown loudspeaker attached to the 
buckets with the connecting rod shown 
being clamped in place in this picture 


4 Right. As the turbine bucket wheel is vibrated, 

the engineer moves a crystal vibration detector 
along the buckets thus relaying the vibrations to 
an oscillograph, which he watches. The assistant 
marks the points at which peak vibrations occur 





Left. On the screen of 

the oscillograph the vi- 
bration of the buckets is 
shown magnified 100,000 
times. By watching the screen 
the operator can determine 
the frequencies at which the 
buckets tend to vibrate 


6 Right. Another device for exploring the vibrations is a 

stethoscope with a specially constructed diaphragm. 
Users of this instrument hear a high penetrating hum at 
places on the turbine disc where the buckets are vibrating 











Features of 


H AVING developed a Diesel en- 

gine design with opposed pis- 
tons for the purpose of obtaining 
good balancing of the moving 
masses, Sulzer Brothers of Switzer- 
land found that this system pos- 
sesses some excellent features which 
favor the adoption of the two- 
stroke cycle process in high speed 
engines ; in addition the system pre- 
sents space advantages. 

Each of the horizontal cylinders 
contains two pistons which simul- 
taneously approach to or move 
away from each other, i.e. they 
move in opposite directions. Each 
piston is connected to a rocking 
lever through short links. From 
these the forces are transmitted to 
the crankshaft arranged under the 
eylinders by means of connecting 


Diesel Engines 
With Opposed Pistons 


Employing the two-stroke cycle 
with provision for scavenging, 
Sulzer Bros. have developed an 
opposed-piston Diesel engine that 
has wide application as a drive for 
high speed machines of all kinds 


rods working ‘beside each other in 
parallel planes. The crankshaft has 
two cranks per cylinder, displaced 
at 180 deg. to each other, and is 
supported in bearings at each end 
and between each two cylinders. 
The compression space is formed in 
the middle of the cylinder when the 
pistons are at their inner dead 
center. A special cylinder cover is 
consequently not required and the 


Fig. |. Section through two-cycle opposed-piston Diesel engine showing scaveng- 
ing side to left and exhaust side to the right 


fuel, starting-air and compression- 
release valves are arranged radially 
direct on the cylinder. 

Shortly before the end of the 
working stroke one of the pistons 
uncovers the scavenging ports, and 
the other the exhaust ports. Each 
cylinder has its own scavenging-air 
pump, which can be seen to the left 
in Fig. 1, and is driven through a 
double connecting rod from one of 
the rocking levers. The air pumps 
draw the air through specially de- 
signed noise-reducing nozzles and 
deliver it into one common receiver, 
which communicates with the cyl- 
inders through scavenging-air ports 
arranged in such a manner that the 
current of air passing through 
them is given a certain turbulence. 
As soon as these ports are uncov- 
ered by the piston, fresh air will 
enter the cylinder to take the place 
of the products of combustion, 
which are expelled through the ex- 
haust ports. 

In two-cycle engines it is an ad- 
vantage to have the exhaust ports 
uncovered a little before the scav- 
enging-air ports, in order that the 
pressure within the cylinder may 
fall to approximately the atmos- 
pheric pressure and thus allow the 
scavenging air to enter the cylinder 
rapidly. It would have been pos- 
sible in the present case to fulfil 
this condition by making the ex- 
haust ports towards the middle 
somewhat longer than the inlet 
ports. But, on the other hand, it is 
also important that the scavenging 
air should continue to enter the cyl- 
inder after the exhaust ports have 
been closed, in this way increas- 
ing, as far as possible, the quan- 
tity of air available for combus- 
tion. Now, if the exhaust ports had 
been lengthened, this latter condi- 
tion could not be fulfilled, for in 
this case the scavenging ports would 
be closed by the corresponding pis- 
ton before the exhaust ports are 
closed. The motion of one of the 
pistons must, therefore, be some- 
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what displaced with regard to the 
other, which could be effected by 
setting the two cranks at an angle 
slightly less than 180 deg. from 
each other. 

The principle of the horizontal 
engines with opposed pistons, how- 
ever, gives another very simple 
means of making one of the pistons 
move slightly in advance of the 
other. This is done by setting the 
crankshaft somewhat deeper, .so 
that when the crank and connecting 
rod of one piston are in line, the 
others still have a certain angle be- 
tween them, as is shown in Fig. 2. 
Piston II is at the inner dead cen- 
ter, since the bottom end of its rock- 
ing lever has reached the extreme 
outer limit of its path. When the 
crankshaft rotates further in the 
direction of the arrow, piston II 
begins to move back again (work- 
ing stroke). When on the other 
hand the driving gear to the left is 
examined, it will be seen that piston 
I has not yet reached its inner dead 
center. This it does only when the 
driving gear is in the position 
shown in dotted lines. But then 
piston II has already passed the 
dead center, it consequently runs 
in advance of piston I, while with 
the contrary direction of rotation 
it would remain behind. 


With the crankshaft set still 


deeper, piston II would move still . 


further in advance of piston I, 
since the angle a would be greater. 
This angle, however, is a measure 
of the extent through which the 
crankshaft must be rotated in 
order to come from the dead center 
position of one piston into the dead 
center position of the other. On 
the other hand, if the crankshaft 
is set higher, the advance of one 
piston with respect to the other 
would become less and less and fin- 
ally disappear completely when the 
axis of the crankshaft falls within 
the horizontal plane passing 
through the bottom pins of the 
rocking levers in their outer dead 
center position. If the crankshaft 
were set still higher, piston I would 
then move in advance of piston IT. 


With this type of engine the de- 
signer is free to make one piston 
move in advance of the other to any 
desired extent by setting the axis 
of the crankshaft higher or lower. 
Naturally the piston that moves in 
advance will be the one at the ex- 
haust side, so that the exhaust ports 
will be opened a short time before 
the scavenging ports, thus allowing 
the pressure in the cylinder to fall 
quickly to atmospheric. The ex- 
haust ports will also be closed be- 
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fore the scavenging-air ports, so 
that a certain supercharging is ef- 
fected. Because of this efficient 
method of scavenging and the in- 
timate mixing of fuel and air en- 





Fig. 2. Sketch illustrating how one piston 
travels slightly ahead of the other 


sured by the method of injection, 
the fuel consumption of 180 grams 
per b.hp.-hr. obtained in engines 
of this size at full load, the cylinder 
outputs are 20 to 30 b.hp. at 1000 
to 1500 r.p.m., is to be considered 
as low. 


Another advantage of the op- 
posed-piston arrangement is ob- 
tained from the fact that the total 
stroke is divided between two pis- 
tons. It is consequently possible 
in this way to have an engine with 
a high speed of rotation, while the 
piston speed is kept low, thus pro- 
longing considerably the length of 
life of the cylinder liners and pis- 
tons. 


Control Members All Assembled 
on Iron Frame 


The control members are all 
brought together on an iron frame 
which serves as cover to the cam- 
shaft trough so that the whole can 
be dismantled easily. The crank- 
shaft operates the valve gear by 
means of a toothed wheel; this 
wheel drives another fixed on the 
camshaft. The ball governor acts 
on the fuel pump through a short 
linkage; with its help the speed 
of the engine can be adjusted with- 
in wide limits. The cams that con- 
trol the fuel injection pumps are 
milled in the middle of the cam- 
shaft. 

The principal parts of the en- 
gine are lubricated by means of a 
gear-wheel oil pump placed with- 
in the crankcase. The pressure of 
the oil is shown on a gage, set in 
position where it can be easily 
read. 

Engines with two cylinders are 
started by hand ; engines with three 
or four cylinders are usually fitted 
with a compressed air or electric 
starting device, but these latter en- 


gines may also be started by hand 
in an emergency. If desired, the 
two-cylinder engine may also be 
fitted with a special starting device. 

The range of application of en- 
gines of this size is very extensive, 
particularly since the speeds of 
1000 to 1500 r.p.m. allow them to 
be direct coupled to high speed ma- 
chines such as centrifugal pumps, 
electric generators, rotary com- 
pressors, ete., and also to be built 
into vehicles. An engine must, 
however, be particularly designed 
to suit the various purposes for 
which it is required. Consequently, 
the so-called ‘‘block engine’”’ has 
been developed, which includes all 
parts common to the different pos- 
sible applications, and at the same 
time has all the connections re- 
quired for fitting the various ac- 
cessories which are added for spe- 
cial work. 


The Norton Company 


Plant at Worcester 
(Continued from Page 53) 


The extension of the boiler plant 
to include electric generation, at 
least to the point where all the 
process steam required passes 
through the turbine, is highly de- 
sirable and in the case of the Nor- 
ton plant considerable savings will 
be effected by the arrangement. 

In closing it may be of interest 
to direct attention to one minor 
element in the operation of this 
high-pressure boiler plant which 
nevertheless has resulted in a sub- 
stantial saving. This concerns a 
small locomotive used to move rail- 
road cars throughout the plant 
property. About the time the plant 
went into service, a steam accumu- 
lator locomotive was purchased to 
replace a regular coal fired loco- 
motive which had outlived its use- 
fulness. This locomotive operates . 
on the Ruth’s accumulator princi- 
ple. It is filled with steam at about 
440 lb. pressure and with such a 
charge it can operate for about 4 
hr. before the pressure runs down 
to 50 lb. The unit is merely run 
to a connection outside the power 
plant and connected to the high- 
pressure steam system. It is pos- 
sible to charge the locomotive in 
20 min. but this usually imposes 
too great a drain on the boilers 
so the charging time is ordinarily 
about an hour. Compared to a coal 
fired locomotive of similar size, 
this accumulator unit is very eco- 
nomical both in operating cost, 
since it required no fireman, and 
also in initial cost. 


59 








Sodium Pentachlorphenate Treatment 
For Cooling Water 





Algae growth in spray ponds has been the source of 
many troubles in the handling of cooling water. Among 
the chemicals which have been used as algacides is sodium 
pentachlorphenate, the suitability of which as a substitute 
for the usually used chlorine is discussed in this article 





SINCE the advent of chlorine gas 
as an algacide in the Dallas 
Power & Light Co.’s 10,000,000 gal. 
spray pond and house service tank 
waters numerous defects had been 
found. Consequently, a study of 
sodium pentachlorphenate, as a 
substitute, was made to determine 
its suitability for this purpose. 
Sodium pentachlorphenate is an 
algacide which revealed properties 
more desirable than chlorine gas. 
The following tests were made to 
determine its: 
1. Effectiveness for preventing 
algae growth. 
2. Effectiveness for killing al- 
gae growth. 
3. Effect of high temperature 
on its algacidical properties. 
4. Effect of continual applica- 
tion of heat on its strength. 
5. Effect with CO, gas. 
6. Effect on metals. 
7. Toxic effects. 


Rowing A yae prowl on PUP] Sire ‘ 
[ Sprayfond Sect Me. 7 





By Max Gelfand 
Chemist, Dallas Power & Light Co. 


Test No. 1—Six samples of 
filtered spray pond water with no 
live algae growth present were 
treated with 0, 5, 10, 15, 20, and 
30 p.p.m. sodium pentachlorphen- 
ate. Algae started growing in the 
sample containing 0 p.p.m. after 
about 14 days and continued grow- 
ing throughout the duration of the 
test. A trace of algae growth ap- 
peared in the samples containing 5 
and 10 p.p.m. at the 28th day of 
the test. No algae growth was ap- 
parent in the samples containing 
15, 20, and 30 p.p.m. Observa- 
tions were terminated at the end 
of 34 days. Analysis of the samples 
at this time indicated that the loss 
of sodium pentachlorphenate was 
negligible. 

Test No. 2—Six samples of 
spray pond water with live grow- 
ing algae present were treated with 
0, 5, 10, 15, 20, and 30 p.p.m. The 
algae in the samples containing 0, 5 


Fig. |. Algae growth in spray pond 
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and 10 p.p.m. sodium penta. 
chlorphenate continued growing 
throughout the duration of the 
test. The rate of algae growth de- 
creased in samples containing in- 
creased concentration of the alga- 
cide. The algae in the sample con- 
taining 15 p.p.m. continued grow- 
ing for about 7 days before being 
stopped. The algae in the samples 
containing 20 and 30 p.p.m. stopped 
growing immediately and with 
lapse of time the algae seemed com- 
pletely dead, as indicated in Fig. 
2 taken on the 18th day of the test. 
The test was stopped after 26 days 
and analyses of the samples at this 
time indicated that any algacide 
lost was negligible. 


The algae that was considered 
dead as a result of chlorphenate 
treatment was washed and placed 
in some distilled water to deter- 
mine whether or not the plant 
growth could be rejuvenated. No 
renewal of algae growth was ap- 
parent during a test period of 14 
days. 


Test No. 3—A_ concentrated 
solution of sodium _pentachlor- 
phenate was heated to the boiling 
point. The procedure of the above 
test was then repeated with the 
same results. 


Test No. 4—A sample of spray 
pond water containing 30 p.p.m. 
sodium pentachlorphenate was 
maintained at temperatures from 
176 to 194 deg. F. for a period of 
18 days. Analysis at the end of the 
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test showed that the loss of algacide 
was negligible. 

Test No. 5—An excess amount 
of CO, gas was bubbled through a 
sample of spray pond water con- 
taining 100 p.p.m. sodium penta- 
chlorphenate. This procedure was 
carried on for several minutes at 
atmospheric pressure and did not 
eause precipitation of pentachlor- 
phenate. The quantity of CO, gas 
used usually is not encountered 
in ordinary plant operation. Pre- 
cipitation will occur when the 
sample is completely acidified. 

Test No. 6—New and polished 
pieces of iron and copper were 
placed in each of five samples of 
spray pond water containing 0, 20, 
40, 80 and 160 p.p.m. sodium pen- 
tachlorphenate, as shown in Fig. 3. 
The rate of rusting of the iron de- 
creased in samples containing in- 
creased concentrations of sodium 
pentachlorphenate. At the end of a 
16 day test the sample containing 
160 p.p.m. retarded the rusting of 
iron to a noticeable degree. The 
copper was not affected. 

Test No. 7—Toxic effects of 
sodium pentachlorphenate taken 
from ‘‘Toxie Effects Upon Rabbits 
of Pentachlorphenol and Sodium 
Pentachlorphenate’’ by Robert A. 
Kehoe, Wm. Deichman-Gruebler 
and Karl V. Kitzmiller. Conclusions 
from experiments on rabbits are 
quoted : 

‘‘The smallest lethal dose of 
sodium pentachlorphenate in aque- 
ous solution or in a 1 percent 
sodium chloride solution when ap- 
plied to the skin was 257 mg. per 
kg. expressed in terms of free pen- 
tachlorphenol; when administered 
by mouth the corresponding dose 
was 218 mg. per kg., and when 
given intravenously, 22 mg. per 
kg.”’ 

From the above experiment the 
following interpretation may be 
made. The smallest lethal dose for 
a 154 Ib. man would be 18 gr. of 
sodium pentachlorphenate or 159 
gal. of water containing 30 p.p.m. 
of the phenol compound when ap- 
plied to the skin ; 134 gal. of water 
with the same algacide concentra- 
tion when given by the mouth. 

“Daily doses of 10 c.c. of a 1 
percent solution of pentachlor- 
phenol in mineral oil (41 mg. 
and 42 mg. per kg. respectively) 
were applied to the skin of two rab- 
bits. At the end of 4 hr. the excess 
material was wiped off with cotton 
and without further washings the 
animals were returned to their 
eages. Both rabbits survived 21 
successive daily treatments, with- 
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Fig. 2. Comparison of algae growth in spray pond water treated with various quantities of 
sodium pentachlorphenate 


out illness, loss of weight, or injury 
to the skin.”’ 

From the above experiment the 
following interpretation may be 
made. 2.9 gr. of sodium pentachlor- 
phenate or 26 gal. of 30 p.p.m. of 
the chemically treated water that 
has evaporated completely leaving 
the chemical on the skin will cause 
no illness or injury to the skin of 
a 154 lb. man. 

In stock form sodium penta- 
chlorphenate is rather harmless, 
however, the following precau- 
tions should be taken: 

1. Do not inhale the dust 

(wear respirator). 

2. Do not get in eyes (wear 

goggles). 

3. Do not get on skin (wear 

protective garments). 

If the chemical does come in 
contact with the skin any injurious 
effects may be prevented by wash- 
ing with soap and water. 

Sodium pentachlorphenate in 
spray pond water is very effective 
in prohibiting and killing algae 
growth, the amount needed for best 
results is about 30 p.p.m. 

The chemical is not consumed 
in stopping algae growth and its 


algacidical properties are not re- 
duced or adversely affected by heat. 

This algacide is much more 
stable in solution than chlorine gas. 
Sodium pentachlorphenate concen- 
trations in water are not decreased 
by continual application of heat. 
Chlorine gas in comparison does not 
stay in solution nearly as long in 
hot water as in cold water. 

Absorption of CO, gas by spray 
pond water will not acidify the 
water enough to precipitate pen- 
tachlorphenol. 

Solutions of sodium pentachlor- 
phenate are not corrosive while 
chlorine gas is corrosive. 

These conclusions are based on 
the tests that were made. 

The cost of sodium pentachlor- 
phenate treatment was determined 
using 10,000,000 gal. as the capacity 
of the spray pond and assuming an 
annual loss of 150,000,000 Ib. of 
water by overflow. 

The comparative costs of 15 and 
30 p.p.m. sodium pentachlorphen- 
ate treatment vs. chlorine gas treat- 
ments are given in the table. 

The saving noted in the table 
results from chemical costs. A fur- 
ther saving will be made because 


Comparative Costs of Treating Cooling Water with Sodium Pentachlorphenate and Chlorine 

















Sodium 
Penta- 
chlorphenate Chlorine 
Sodium pentachlorphenate concentration........ p.m. 30 15 
Sodium pentachlorphenate for initial treatment.. Ib. 2500 1250 
Sodium pentachlorphenate for make-up......... Ib. 4500 2250 
Aug. annual chlorine consumption (1935-1938)... Ib. 41,705 
Cost of initial sodium pentachlorphenate 
treatment—at 17146 Ib. 2... ccc ccc cccccccccs $ 437.00 $218.50 
Cost of sodium pentachlorphenate make-up 
Sty. Cl) ee een Oerrrrne ere 787.50 393.75 
Total cost of sodium pentachlorphenate 
trGatuiants CAG Gey 665.5 wadiecdeccsccccdwat's $1224.50 $612.25 
Annual cost of sodium pentachlorphenate 
CRECCNF IAD GLO oe asiacn ed sig cductcdedeetinsdlosiee $ 787.50 $393.75 
AMMURE CONE CE CIIOTING 6.06565 osc ecccccceescoes $1355 
Pick wstitet CINE WlO cas ce Sea Soc c't- ss wands wold ceed $ 130.50 $742.75 
Saving annual (after Ist yr.)............ceeees $ 567.50 $961.25 
él 











Fig. 3. Testing corrosion inhibitive action 


no extra equipment will be neces- 
sary. The chemical may be used in 
conjunction with the sodium hexa- 
metaphosphate now being used. In 
doing so, however, the sodium pen- 
tachlorphenate should be added 
first as a mixture of the two chemi- 





of sodium pentachlorphenate treated water 


eals; in high concentrations, will 
tend to precipitate pentachlorphe- 
nol and convert the metaphosphates 
to orthophosphates in accordance 
with the following equation: 
6C,Cl1,ONa + (NaPO;), + 
6H,O = 6C,Cl1,0OH + 6Na,HPO,. 


Tests for sodium pentachlor- 
phenate were made colorimetrically 
employing 2-6- dibromquinone- 
chlorimide as an indicator in buf- 
fered solutions at a pH value of 
7.6. 

A solution of boric acid and 
borax was used as a buffer. 

Standards of known concentra- 
tions of sodium pentachlorphenate 
prepared from make-up water go- 
ing to the pond and evaporated to 
the same solid concentrations of the 
pond water were compared to the 
samples in question. Standards pre- 
pared with distilled water produce 
more vivid colorations than those 
produced by natural waters. 

The presence of 30 p.p.m. or 
more of the sodium pentachlorphe- 
nate may easily be detected by — 
acidifying the water in question 
and precipitating the pentachlor- 
phenol. 





Candle Power, Lumens, 
Foot Candles 


By John Q. Wendell 
New Hampshire Gas & Electric Co. 


[N CONSIDERING illumination 

standards the term one candle 
power means an amount of light 
equal to that given off by a stand- 
ard candle. 

For a uniform unvarying light 
course, the candle power is a fixed 
quantity. It makes no difference 
how far we are from the light or 
how much or how little of the light 
we receive. The fact remains that 
at the light source we have a light 
equivalent to a certain number of 
standard candles. Its magnitude 
in candle power is unchanged, 
whether the observer gets a little 
of the light, all of it, or none of 
it at all. A point source of light 
of one candle power emits light 
rays or flux uniformly in all direc- 
tions in spherical space. 

Going out into space a distance 
of one unit length from a point 
source of light, we find that the 
area of a sphere at that distance 
= 4rr? (where r= 1 unit) = 12.56 
sq. units. 

A Jumen is the amount of light 
flux which falls upon one of these 
square units of area, and since 
there are 12.56 sq. units of area 
uniformly illuminated, 12.56 lum- 
ens must be given off by a 1 
candle power source of light. 
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If we draw radii from our 
point source of light to the corners 
of each one of these 12.56 sq. units 
we will have 12.56 solid unit angles, 
hence we may say that a lumen is 
the amount of light flux contained 
in a solid unit angle, when the light 
source is 1 candle power. If the 
light source is 2 candle power then 
there will be just twice as much 
light flux in each solid unit angle 
and the total lumens given off will 
equal (2 * 12.56) lumens. From 
the above we arrive at the relation: 

Lumens = ¢c.p. X 12.56 

The foot length is the common 
unit of length used in light meas- 
urements. Hence, if the sphere 
upon which our light rays fall has 
a radius of one foot, we will have 
12.56 lumens falling on 12.56 sq. 
ft. or one lumen per sq. ft. 

One foot distance from a one 
candle power source of light gives 
an illumination upon a surface 
which is called a foot candle, but 
as explained above we found that 
under the same conditions we had 
one lumen per square foot. There- 
fore, lumens per square foot = 
foot candles. 

Suppose we increase the radius 
of our sphere to 4 ft. Our candle 
power is a fixed quantity (1 ¢p.). 





Our total lumens given off is (12.56 
<1). Our radius being increased 
4 times (from 1 ft. to 4 ft.) the 
area of our sphere will be increased 
16 times. Hence our total light 
flux of 12.56 lumens will have 16 
times the area to fall upon at a 
4 ft. radius than it did at a 1 ft. 
radius, and since we had (1) lumen 
per sq. ft. with a (1) ft. radius, 
we will have 1/16 lumens per sq. 
ft. with a 4 ft. radius, or 1/16 foot 
candles. 


Suppose we call the radius of 
any sphere (d) and let ¢.p. = the 
candle power of our light source. 


Total lumens given off = c.p. & 12.56. 


Total area upon which these lumens 
fall = 47rd2. 


Lumens per sq. ft. = foot candles = 
e.p. 12.56 ep. 


4rd2 d2 
(Where d =the radius of the sphere 
or the distance of the observer from the 
light source.) 


Hence we arrive at our second 
fundamental relation: 
c.p. 


foot candles = 


The foregoing is based on a 
point source of light radiating light 
flux uniformly in all directions, 
with no light absorbed or reflected 
in the surrounding medium. 

If we multiply candle power by 
(10) and not 12.56 we will get the 
approximate lumens given off by a 
light source, and give an allow- 
ance for some light flux lost in the 
transmitting medium. 
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GAS EXPLOSION 
PRESSURES 


By means of high speed engine indicators the effect 
of gas concentration on explosion pressures was studied 
as part of an investigation of rupture discs for the protec- 
tion of air compressor receivers and pressure vessels. Re- 
sults were reported by the author before a recent meet- 
ing of the A.S.M.E. Because the rupture disc research is 
not yet completed, only that portion dealing with gas 
explosions appears below. The gas used was propane 


By Merl D. Creech 


Black, Sivalls & Bryson, Inc. 
Oklahoma City, Okla. 


EVEN THOUGH air compressor 

receivers and pressure vessels 
are provided with relief valves as 
a safeguard against overpressure, 
this does not protect them from 
the rapid pressure rise during an 
explosion of their contents. Since 
the relief valve does not protect 
them and it is obviously impos- 
sible to prevent an occasional ac- 
cidental explosion, it seemed to be 
worth while to investigate the 
ability of a rupture dise to re- 
lieve harmlessly the explosion 
pressure. 

Experimental work which has 
been done previously on combus- 
tion explosions was investigated. 
While it was found that consider- 
able study had been given to com- 
bustion explosions in small bombs, 
little work had been done using 
larger closed vessels. Propane 
and compressed air constituted 
the explosive mixture chosen for 
these larger scale tests, not be- 
cause it is exactly similar to ex- 
plosive mixtures likely to be 
encountered in practice but be- 
cause propane is easy to obtain, 
its properties are well known, and 
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it is readily mixed with air to 
form an explosive mixture. It 
was felt that if preliminary results 
proved favorable, a study of more 
specific types of explosive mix- 
tures could be undertaken later. 
Results were promising and it is 
intended to study in more detail 
specific examples of explosive 
mixtures as actually encountered 
in industrial applications. 

The explosion vessel used was 
specially constructed of arc-weld- 
ed 1% in. thick high-tensile- 
strength steel, 24 in. inside diam. 
by 10 ft. high, designed for a safe 
working pressure of 2000 p.s.i. 
The top consists of a special flange 
arranged to have various-size rup- 
ture dises bolted to it. A fan in 
the vessel promotes turbulence 
and creates an intimate mixture 
of the explosive vapor and the 
compressed air. The explosive 
mixture is ignited by means of a 
specially constructed spark plug 
using a 30-a fuse strip, connected 
across a 110 v. a.c. circuit. When 
the fuse melts, the are formed 
ignites the explosive mixture. 

Fuel was liquefied propane, 
such as is sold commercially for 
domestic gas appliances. The 
amount of fuel used in any explo- 
sion was determined by measuring 
the partial pressure of the vapor- 
ized propane in the explosion ves- 
sel with a mercury manometer. 
After the required amount of pro- 
pane had been admitted, the ves- 
sel was charged with compressed 
air to the preselected initial com- 
pression pressure. 

A pressure of 45 p.s.i. ga. was 
used as the combined pressure of 
the propane and compressed air 
in the first series of tests shown 
by Fig. 1 and covering an air- 


fuel ratio. The amount of pro- 
pane in the explosive varied from 
approximately the lower to nearly 
the upper explosive limit. Data 
taken from indicator diagrams 
for these tests are plotted in Fig. 1 
to show the relation between the 
air-fuel ratio and the ratio of the 
maximum explosion pressure to 
the initial compression pressure. 

The ratio of maximum explo- 
sion pressure to the initial com- 
pression pressure was greatest 
when a mixture of 12.8 parts of 
air to 1 part propane by weight 
was used. The rate of pressure 
rise was also found to be a max- 
imum for this mixture. Since the 
air-fuel ratio of 12.8 to 1 gave the 
highest explosion pressure and 
the maximum rate of pressure 
rise, it was used in all subsequent 
experiments. Having selected the 
air-fuel ratio to be used, a series 
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Fig. 2. Data showing the relation between 
initial compression pressure and maximum 
explosion pressure for an air-fuel rate of 12.8 
to |, the maximum point of the curve in Fig. !. 
The maximum explosion pressure is roughly 
eight times the initial compression pressure 


of tests based on this air-fuel 
ratio was made with varying ini- 
tial compression pressures. The 
relation between the initial com- 
pression pressure and the maxi- 
mum explosion pressure is plotted 
in Fig. 2. 

An examination of the data 
plotted in Fig. 2 indicates that the 
relation between the maximum 
explosion pressure and the initial 
compression pressure in a closed 
vessel is linear for the range of 
pressure covered, the maximum 
explosion pressure being approx- 
imately 8 times the initial com- 
pression pressure. Rupture discs 
ranging from 4 to 24 in. diam. 
were tried. These kept the maxi- 
mum pressure to lower values 
ranging from 25 to 50 percent 
of those shown by Fig. 2. In gen- 
eral the small dises showed higher 
pressures than the large ones 
under comparable conditions. 
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ONE OF THE interesting things 

about the mechanical and 
electrical installation of the new 
Hotel Vancouver in Vancouver, 
B. C., is the way in which the 
ideas of the original engineers 
and the original specifications 
were changed and brought up to 
date during the 10 yr. elapsing 
between the start of its construc- 
tion and its hurried completion 
last year. 

The Canadian National Rail- 
way built this hotel in discharge 
of an old agreement with the city 
of Vancouver. The “Canadian 
National” is government owned 
and work on the structure pro- 
gressed very slowly. During the 
last year of its construction, how- 
ever, an agreement was worked 
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Electrical 


By FREDERICK H. FULLERTON 


out with the competitive Canadian 
Pacific Railway whereby the lat- 
ter agreed to close down its ex- 
isting Hotel Vancouver and to 
operate the new hotel jointly with 
the C. N. R. 

This, briefly, explains the long 
time involved in bringing the 
work to completion. The passage 
of a decade represented consid- 
erable development in the mechan- 
ical and electrical field and in 
order to keep the installation up 
to date, considerable revision of 
the original contract and specifi- 
cations was necessary. 

One of the main revisions in- 
volved a re-arrangement of the 
electrical system to enable single 
phase 110/220 v. 60 cycle current 
to be used exclusively throughout 





Simplified general wiring diagram of the electrical connections ‘ 


Features Of 


Vancouver, B. C.'s, magnificent new hotel has a number of electrical 
features of particular interest because of the way original specifica- 
tions were changed during the 10 yr. involved in its construction. 
Direct current is generated by engine driven generators while alter- 
nating current is purchased from the B. C. Electric Railway Company 






























the lighting distribution system of 
the hotel either from the three 
steam driven direct current gen- 
erators or from the power lines of 
the B. C. Electric Railway Co. 
Under this arrangement the 
two 400 kw. and one 300 kw. 
Crompton Parkinson 110/220 v. 
direct current generators are not 
called upon to deliver 3-wire light- 
ing energy to the hotel distribu- 
tion system, but only to furnish 
220 v. d.c. power for the motors 
and elevator drives throughout 
the building. 
The direct current energy 
from these three generators, in 
addition to supplying the d.c. mo- 
tor circuits, is used for driving the 
two 300 kw. auto-synchrenous 
motor generators. These two ma- 
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The Hotel Vancouver 
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Fig. 2. Operated jointly by the 

Canadian National and the Can- 

adian Pacific Railway Systems, the 

new Vancouver is the finest hotel 
in the entire Northwest 


chines consisting of 110/220 v. 
d.c. motors and 2300 v. a.c. gen- 
erators serve as the connecting 
link between the a.c. and the d.c. 
systems. Originally the flow of 
power had been planned to be 
from the a.c. side to the d.c. side. 
In changing the system the orig- 
inal machines were retained and 
it was only necessary to make 
certain readjustments in the 
switching and control system. 

In the original scheme, the 
generators were 2-wire compound 
wound machines. While it is still 
desirable that when occasion de- 
mands power can flow through the 
motor generators as originally in- 
tended, namely to have the a.c. 
side motoring and the d.c. side 
generating; under the new ar- 
rangement the flow from d.c. to 
a.c. is the normal condition. Only 
when the d.c. generators are un- 
able to generate sufficient power 
for the motors will the power flow 
from a.c. to d.c. 

The difference in the output 
from the d.c. machines compared 
to the input on the motoring side 
is not a serious factor. Both the 
a.c. and d.c. units were designed 
_ for 40 deg. rise and guaranteed to 
operate with a 25 percent over- 
load for 2 hr. without heating. 
The a.c. units are of larger size 
than the d.c. units since, when 
motoring, the a.c. machines have 
to supply the losses in the d.c. 
machines in addition to the power 
delivered. Based on an a.c. effi- 
ciency of 94 percent the d.c. out- 
put as a motor, when called upon 
to drive the a.c. unit as an alter- 
nator, would not have the capac- 
ity to supply the losses as well as 
the output of the a.c. unit as a 
generator by this 6 percent. It 
follows from this, that instead of 
having a 25 percent overload ca- 
pacity for 2 hr. at 300 kw., it can 
only furnish 282 kw. plus 25 per- 
cent overload for 2 hr. The set, 
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therefore, must be regarded as 
having a capacity of 282 kw. con- 
tinuous and 350 kw. for 2 hr. 
when operating in the reverse di- 
rection. 

The general arrangement of 
the electrical system is shown in 
the accompanying diagram of con- 
nections. In order to equip the 
plant to correspond to the above 
power flow requirements, it was 
necessary to make provision which 
would enable the compound wind- 
ing to be cut out when the d.c. 
end was motoring. Provision also 
had to be made for starting up 
either of the d.c. machines from 
the d.c. side with a standard type 
of d.c. starter. This starter must 
be cut out in the normal running 
condition. 

When the unit is transforming 
d.c. to a.c. power, provision has 
to be made for a.c. voltage regula- 
tion by means of voltage regula- 








tors, and it is also necessary to 
provide for close frequency regu- 
lation. This has to be taken care 
of by special equipment on the 
d.c. side, and it has been done by 
means of a motor driven shunt 
field rheostat connected into each 
of the d.c. units. These resist- 
ances are controlled by means of 
a relay device operated from a 
frequency relay type of move- 
ment. The motor control on the 
shunt field rheostat is also de- 
signed to prevent hunting and 
over-running. 

Direct current ammeters on the 
d.c. side have center zero move- 
ments, so as to read both ways, 
and d.c. watt-hour meters on these 
sets were eliminated and two watt- 
hour meters provided on the a.c. 
side of each unit. These watt- 
hour meters are provided with 
ratchet escapements and connect- 
ed to read power passing through 
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Fig. 3. 


A view in the engine room showing the synchronous motor-generators and the 


switchboard 


them in opposite directions, that 
is to say, one movement reads a.c. 
power input from the B. C. Elec- 
trie’s supply system, and _ the 
other meter reads a.c. power out- 
put from the units when generat- 
ing. 


It was possible to take care of 
synehronizing between the a.c. 


generators without any special 
equipment as the a.c. units were 
designed as motors with their 
own starting equipment, and when 
one is running the other can be 
started up from it in the ordinary 
way from the a.c. side. The d.c. 
machine can then be switched for 
motor operation and the d.c. unit 
paralleled with the d.c. buses with 
its voltage slightly below the d.c. 
bus voltage. The unit then be- 
comes converted from d.c. to a.e. 
power, the amount covered being 
determined by the shunt control 
of the d.ec. machine. 

There are two a.c. incoming 
services from the power company 
supplying the main a.c. bus. The 
switches controlling these services 
are interlocked to prevent more 
than one being closed at a time. 
In order to synchronize the a.c. 
generators with the power com- 
pany’s system a small synchro- 
nizing panel was installed in the 
switching sub-station and _ pro- 
vided with a synchroscope and 
two sets of receptacles and one 
synchronizing plug. The one set 
of receptacles is connected to one 
power company feeder, and the 
second set to the other. In order 
to give the operator at the main 
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power switchboard means for con- 
trolling the frequency a second 
synehroscope was installed in 
parallel with the synchroscope in 
the switching sub-station, where- 
by the operator can determine his 
phase relationship between the 
hotel units and the power com- 
pany’s system, and while he will 
not be actually doing the syn- 
chronizing, he will nevertheless be 
able to judge when this is done. 
In order to give him positive in- 
dication, an indicator was pro- 
vided on the main switchboard 
which will show the position of 
the switches controlling the 
power company’s feeders, that is 
to say it indicates whether these 
switches are individually opened 
or closed, and during synchro- 
nizing, as the operator in the 
switching sub-station closed his 
switch to parallel the two a.c. 
systems, the indicator on the 
switchboard shows that the feeder 
system is closed, which has been 
used for paralleling. 

B. C. Electric Co. power is de- 
livered to the hotel transformer 
vault at 2300 v. and stepped down 
by a bank of 2300/110-220 v. 
transformers of 100 kv-a. each, 
while there are three similar 
transformers of 75 kv-a. each in 
reserve. All six transformers, ex- 
cept for capacity, are identical 
products of the Packard Electric 
Co. 

The steam driven generators 
comprise one 300 kw. and two 400 
kw. machines, all Crompton Park- 
inson units. 


Power generated by the hotel 
plant is capable of supplying light 
equal to that used in 11,000 aver- 
age homes. The main switchboard 
is the largest of its type in Brit- 
ish Columbia, it being 52 ft. long 
and 7 ft. high. At least 75 percent 
of the equipment was designed 
and constructed in Vancouver and 
the remaining 25 percent of the 
board’s equipment was made in 
England. 


General Features 


There are two telephone sys- 
tems in the hotel, one a main sys- 
tem installed in guest rooms and 
connected with the B. C. Tele- 
phone system and the other an 
inter-departmental automatic sys- 
tem. Each dining room, banquet 
hall, salon suite, ete., is complete- 
ly equipped with a three channel 
public address system and every 
bedroom is wired for use of a 
standard radio receiver. Some 
600 radio sets can be in operation 
at once, all connected to a master 
antenna system. 

Special attention was given to 
the lighting system throughout 
the hotel. Many new features and 
lighting arrangements are pro- 
vided in the public rooms. As an 
example, the panoramic roof gar- 
den dance floor on the 15th level 
is decorated with invisible colored 
lights giving any desired color ef- 
fect and with the intensity regu- 
lated by thyratron tubes. 

The spectacular painting with 
lights concealed in the walls, in the 
rails of the balcony, around the 
stage, in the light troughs around 
the tops of the pillars and else- 
where gives possibilities of almost 
infinite change in design and tints, 
and is accomplished by the use of 
many of the types of color filters 
available. Brightening and dim- 
ming of the primary colors, red, 
blue and green permit a continuous 
variation of tints and shades cover- 
ing the full range of the spectrum. 
The dimming of one color as 
another color is brightened pro- 
duces many surprising and artistic 
effects. 

On the whole the electrical 
features of this magnificent hotel 
are as modern and up-to-date as 
though the structure was designed 
1 yr. instead of 10 yr. ago. Super- 
vision of the entire electrical in- 
stallation was in the hands of 
Norman Watson who joined the 
Canadian National Railway in 
1926 and who was transferred to 
the Architect’s Department at 
Montreal in 1929. 


POWER PLANT ENGINEERING 





STEAM TURBINE LUBRICATION 


A decade or more ago sludging of turbine oil, due primarily to oxidation, was not an uncommon 
complaint. After the source of the trouble was determined oil companies soon developed non-sludg- 
ing oils and operators took pains to keep the acidity, which gradually develops under the continued 
action of heat and moisture, under control. After a period of several years, trouble again developed 
in a different direction—corrosion of steel parts when starting up new turbines. 

Present methods of oil refining remove the substances which wet or form a coating on the metal 
surfaces, these surfaces unprotected by an oily film, fall prey to any moisture hig After a period 


of service, fatty acids are formed by oxidation of the oil and act as rust inhi 


itors. As before, once 


the cause was determined a remedy soon followed. This was found to be a rust inhibitor added to the 
new oil, zinc stearate or other compounds added to the oil for a breaking in period only, or, mixing 
a small amount of old oil with the new. 

This last method and the reason for it was covered in some detail by the author recently before 
the A.S.M.E. The following abstract, while it refers specifically to General Electric turbines, contains 
a great deal of practical information about steam turbine lubrication and simple oil testing methods. 


BECAUSE turbine oils with va- 

riety of physical character- 
istics are functioning well in 
steam turbines, the General Elec- 
tric Co. issues only the relatively 
broad recommendations shown in 
Table I, purposely made to in- 
‘elude well-tested products of 
many oil companies, they are so 
broad that they may include not 
only good but also poor oils. For 
this reason, it is suggested that 
the oil to be used should have a 
good service record in the field. 
Further requirements not men- 
tioned in Table I state that the oil 
should be a petroleum derivative 
free from water, sediment, soap, 
and resins or any materials which 
in service will prove injurious to 
the oil or to the turbine with its 
accessory equipment. 


Stainless steel 

stirring device 

De Khotinsky 

temperature 
regulator 











Fig. 1. A simple oil corrosion testing ap- 
paratus, the Kuebler tester with a constant 
temperature oil bath added 
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By C. DANTSIZEN 
Works Chemist 
General Electric Co. 
Schenectady, N. Y. 


Slopes of temperature-viscosity 
eurves when plotted on special 
A.S.T.M. paper for different frac- 
tions of oils obtained from the 
same crude are approximately 
equal and the lines are therefore 
parallel. However, the lines from 
the fractions of another crude al- 
though parallel to each other may 
have slopes different from those 
of the  first-mentioned _ series. 
Pennsylvania oils have a gentler 
slope than do coastal oils. Dean 
and Davis in 1929 gave to all the 
oils in the last-named group 
(coastal) a viscosity-index num- 
ber of zero and gave all those in 
the first series (Pennsylvania) a 
viscosity-index number of 100. At 
that time the viscosity-index num- 
ber of all other oils fell between 
these two limits. 


Viscosity Index 

Since 1929, many oils, having 
a gentler viscosity-temperature 
slope than the Pennsylvania oils 
used in the formula, have been 
placed on the market. These new 
oils, therefore, have viscosity in- 
dexes of over 100. There are also 
oils on the market which have 
steeper viscosity-temperature lines 
than those of the series of coastal 
oils used in the formula. These 
oils have negative viscosity in- 
dexes. 

This brings up the contro- 
versial question as to whether a 
high viscosity index oil is better 
than a low viscosity index oil in 


a turbine. While the tendency 
among steam-turbine operators is 
to use oils with high viscosity in- 
dexes, we know of successful op- 
erations with low viscosity index 


Table |. Lubricating oil specifications recom- 
mended for G.E. turbines 








Land and Land gear 
marine sets and 
direct- oil-ring 

connected lubrication, 
turbine- turbine- 

‘ generator generator 
Properties sets sets 
Saybolt viscosity, sec: 
at 100 F 140-170 
at 120 F 
at 210 F (approx) 
Flash point, F (min) 
Neutralization number... 
A.S.T.M. steam-emulsion 


280-325 


330 350 
0.05 Max 0.05 Max 


} ; 90 Max 90 Max 
Maximum viscosity be- 
fore starting, sec 800 800 
Minimum oil temperature 
50 70 


before starting, F 
Operating _bearing-inlet 

110-120 110-120 
140-160 140-160 


oil temp, 
Operating bearing-outlet 
oil temp, 
130 130 


—— oil-tank temp, 





oils. So far as it is possible to 
judge from data obtained up to 
the present time from the field, 
either type of oil may be used, 
provided it is refined in such a 
way that it is satisfactory in 
other respects. 

The organic-acid content of an 
oil is expressed as the number of 
milligrams of caustic potash re- 
quired to neutralize the acids in 
1 g. of oil. The value obtained 
is called the neutralization num- 
ber of the oil; the higher the neu- 
tralization number, the greater of 
course is the acid content of the 
oil. Although the suggestion is 


67 





made in the recommendations that 
a new oil may have a neutraliza- 
tion number as high as 0.05, many 
oils on the market have a neutral- 
ization number practically of zero. 
As an oil slowly oxidizes in use, 
organic acids are gradually 
formed and the neutralization 
number rises. Under exactly the 
same operating conditions, the 
rate at which one oil will oxidize 
may be quite different from the 
rate at which another oil will 





— turbine oil 











sed turbine oil 
Fim ‘thickness less than 
wave ana of Ii rag 


2. The spread of an oil drop on water 
has been found to be an excellent measure 
of its rust preventive qualities 


Oils derived from some crudes 
seem to have in them natural ox- 
idation retarders which slow down 
the rate of oxidation over what 
it would be if the retarders were 
not present. Then, too, a few oils 
on the market have oxidation in- 
hibitors purposely added to them 
which, under selected conditions, 
bring down the oxidation rate to 
an exceedingly low value for long 
periods of time. 

Efforts displayed by many oil 
refiners in recent years to reduce 
their turbine-oil neutralization 
number down to zero is praise- 
worthy in so far as effort is con- 
eerned. However, there is evi- 
dence that many of these oils, 
with a neutralization number of 
zero (no organic acid present) in 
combination with water, have 
given rise to excessive iron cor- 
rosion within oiling systems, such 
corrosion products being carried 
along and interfering with the 
operation of governors and other 
parts depending upon close toler- 
ances. 

The corrosion product formed 
on iron parts in contact with a 
small amount of water disbursed 
through certain turbine oils is 
generally black and is magnetic. 
_ Although not a true rust, it is 

called rust by most turbine oper- 
ators. This corrosion has been 
so considerable in some cases that 
oil suppliers have been accused 
of furnishing oil which was prone 
to sludge, whereas, in such cases, 
it was probably too highly refined 
as far as retention of natural cor- 
rosion inhibitors was concerned. 

Of course, from an operator’s 
point of view, a quantity of iron 
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corrosion mixed with oil is a 
sludge, even though an oil man 
might not consider it as such. 
Moreover, a large amount of iron 
oxide in oil certainly will act as 
a catalyzer when the oil does start 
to oxidize. After this, an actual 
oil sludge may develop rapidly. 


New vs. Old Oils 


It has been noticed in recent 
years that the turbine installa- 
tions with new turbine oil were 
thé ones which sometimes cor- 
roded. Old ones with used oil 
never corrode for a turbine oil 
tends to improve in service, as far 
as corrosion inhibition is con- 
cerned. 

With the modified Kuebler ap- 
paratus, shown by Fig. 1, several 
remarkable facts have been devel- 
oped concerning the oil which we 
use in the turbines in our Sche- 
nectady Works powerhouse. We 
found that the new unused oil 
will, when agitated with water, 
allow rust to form on iron, where- 
as oil which has been in use in 
the same turbines for several 
years and which has a neutraliza- 
tion number of 0.7 will inhibit 
rusting. 

We also found that this used 
turbine oil is a very effective rust 
inhibitor when it is mixed with 
new oil in proportions even as 
low as 1 percent of used oil to 99 
percent of new oil. With new oils 
which are not rust inhibited, we 
would suggest that provided the 
oil supplier approves of it, a small 
addition of a well-used oil of the 
same brand be added to the new 
oil when first putting a new tur- 
bine into service. The oil supplier 
can specify the amount of old oil 
to use. As a rule he will be cau- 
tious about specifying a large 
amount of old oil because even 
slight additions of old oil to new 
will lower appreciably the life of 
that new oil, considered from an 
oxidation standpoint. 
~~ Theory of Rust-Inhibiting 

In our laboratory, we have 
found recently the rust-inhibiting 
quality of turbine oil, developed 
in service, is in some way con- 
nected with the formation of hy- 
drophilic groups by oxidation of 
the oil. Following Dr. Langmuir’s 
procedure with oil films on dis- 
tilled water, we found that new 
turbine oils which permitted iron 
corrosion in our laboratory tests 
did not spread when dropped on 
water, whereas a drop of the same 
type of oil used for several years 
in our factory turbines spread 


over the surface of water like a 
flash, as shown by Fig. 2. 

All new oils on test, with rust- 
inhibiting properties, spread on 
water to a greater or lesser de- 
gree. It requires 5 min. for the 
drops of some of these to double 
in diameter, while others spread 
almost as rapidly as used oils. 
Since, theoretically, organic acids 
of all manner of molecular weights 
are produced when mineral oils 
are oxidized, we carried out the 
experiment of adding 0.25 percent 
of various aliphatic acids to a 
neutral white oil, not with the 
idea that these particular acids 
are formed by oxidation in the 
oil, but solely to provide a clew 
as to what molecular-weight or- 
ganic acids were giving rust in- 
hibition, and what molecular- 
weight acids might give rise to 
rusting. It was found, as might 
be expected, that the acids of 
lower molecular weight, such as 
formic, acetic, and even propi- 
onic, were rust producers. In 
fact, more rust was produced by 
such acids than by a neutral un- 
treated white oil. 

Ascending the scale of acids, 
complete protection was found 
through the use of 0.25 percent 
eaproic acid, having a molecular 


Hydrophobic or water 
repellent part of the 
molecule 





=e Fae So =——=— Hydrophilic or 
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Fig. 3. Action of caproic acids as a corro- 
sion inhibitor 


weight of 116. All acids of higher 
molecular weight, such as capry- 
tic (144), palmitic (256) and 
steeric (284) acids, also give pro- 
tection. Later experiments indi- 
cated that 0.1 percent of caproic 
acid was equally effective. 
Figure 3 gives the structure of 
one of the forms of caproic acid 
and illustrates how caproic acid 
or any organic acid of higher 
molecular weight tends to inhibit 
iron corrosion in contact with 
water suspended in oil. The water- 
soluble or hydrophilic part of the’ 
molecule of organic acids is called 
the carboxyl group. This is the 
same group which attaches itself 
to iron surfaces. After a layer of 
such molecules has become at- 
tached to the iron, the oil soluble 
or hydrophobic parts of the mole- 
cules are presented to the oil and 
prevent water globules, suspended 
in motion in that oil, from coming 
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in contact with the iron, thereby 
inhibiting rusting of the iron. 


Other Sources of Rust-Inhibition 


Organic acids are not the only 
oxidation products of oil which 
inhibit rusting of turbine oils 
since, while the organic acids are 
being formed, there are probably 
compounds with hydroxyl groups 
and ketone groups which are like- 
wise hydrophilic and capable of 
wetting the iron. It may therefore 
be possible to treat a new oil with 
the non-acid oxidation products of 
mineral oil and, thereby, effect 
iron-corrosion inhibition without 
raising the neutralization number. 


Because the traces of organic 
acids and associated oxidation 
products in turbine oils tend to 
inhibit rusting under turbine-op- 
erating conditions, it must not be 
assumed that a used turbine oil, 
for example, can be used as a rust- 
inhibiting coating for iron or steel 
under all conditions. Such an oil- 
treated specimen if placed out in 
the rain or in salt water would 
certainly rust. 


A possible explanation for this 
may be that, although the pro- 
tective molecules on the iron are 
packed closely enough to keep 
water in fine globules in suspen- 
sion in oil away from the iron, 
large and heavy globules not in 
rapid motion will tend to break 
through the film. 

Another point to be seriously 
considered is that too high a 
content of free organic acids in 
a turbine oil is detrimental, in 
that it may give rise to or be 
associated with: the formation of 
metallic soaps; formation of per- 
manent water emulsions; sludging 
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Fig. 4. Iron, brass 
and copper are ac- 
tive catalyzers of 
oxidization in oils. 
This apparatus is 
used in a modifica- 
tion of the Farmer 
test for oil oxidiza- 
tion. Three metal 
rods are immersed in 
a heated tube of oil 
and water and kept 
agitated by air. The 
surrounding oil bath 
serves to keep the 
temperature constant 


Oil bath 
210°F. 


of the oil; or destruction of oxida- 
tion inhibitors. 

The maximum permissible 
amount of free organic acid in 
an oil depends upon the type of 
oil used. With oils having anti- 
oxidants present, the amount of 
acid permissible should probably 
not exceed that which corresponds 
to a neutralization number of 
0.15. With no antioxidants pres- 
ent and depending upon the oil 
used, an amount equivalent to a 
neutralization number of 2.5 
might be permitted. 

The carboxyl groups which, in 
an organic acid are responsible for 
inhibition of rusting, are also re- 
sponsible for attack on metals 
and oxides of metals forming 
soaps which are almost insoluble 
in both oil and water. Most of 
these metallic soaps act as active 
eatalyzers for the further oxida- 
tion of the oil. 

A high percentage of organic 
acids and associated oxidation 
products give rise to permanent 
emulsions of water in oil because 
there is a sufficient number of 
the hydrophilic groups present 
to take care of the large contact 
area between the water globules, 
which constitute the discontinu- 
ous phase of such an emulsion, 
and the oil which constitutes the 
continuous phase. 

High acid values in oils are 
associated with sludging of such 
oils. Such sludges are insoluble 
oxidation products of the oil. One 
of the best tests for oxidation 
characteristics of an oil has been 
developed by Harold Farmer who 
pointed out that iron, brass and 
copper, particularly the last, are 
active catalyzers in speeding the 
oxidation of turbine oil. 


We are using a modification of 
the Farmer test, as shown by 
Fig. 4. In this 400 mil. of oil are 
placed in a Pyrex tube with three 
14 in. diam. rods, 10 in. long, of 
three different metals, i.e., iron, 
brass, and copper. In the same 
tube at the start of the test is 
placed 12 ¢.c. of water. Examina- 
tion of the tube is made daily 
to assure that approximately that 
amount of water is present. The 
oil and water are maintained at 
210 deg. F. and, through the oil 
and water, air is bubbled at the 
rate of 10 liter per hr. 

Samples of oil are tested once 
a week for neutralization number, 
viscosity, and precipitation num- 
ber. The viscosity sample is re- 
turned to the tube. 

While we find that wide varia- 
tions exist in the oxidation rate 
of different oils, at present there 
is no inclination to condemn some 
oils which do not prove to be 
among those giving the best re- 
sults in this apparatus. The oil, 
for example, which we are using 
successfully in the Schenectady 
Works turbines cannot be graded 
as excellent from the oxidation 
standpoint. On the other hand, 
we appreciate that the oxidation- 
inhibited turbine oils now on the 
market are a valuable contribu- 
tion to the turbine industry. 


Beware Ammonia 
Hazards 


To prevent painful, dangerous 
injuries, and release of even a 
small amount of ammonia under 
pressure : 

Never open a compressor cyl- 
inder or release packing in the 
stuffing box until the cylinder has 
been pumped out and a valve 
opened to the outside air. Do not 
stand in front of a cylinder head 
when compressor is in operation. 
When opening valves connected to 
a gage glass of ammonia equip- 
ment, protect your eyes and face. 
Serew bonnet ammonia valves, 
when being opened after being 
jammed shut, sometimes come 
loose at the bonnet. Be sure the 
stem is turning in the packing 
(not the whole bonnet turning) 
when opening such a valve. 

If you open an ammonia valve 
which discharges near by, stand 
by the valve until necessary to 
close it again. If you should leave, 
a dangerous concentration may 
be built up and you may not be 
able to return. Learn how to give 
first aid for ammonia burns. Learn 
prone pressure resuscitation. 
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RAPID FREEZING— 
Without 


Rapid freezing, a desirable factor, in the freezing of many com- 
modities, is not entirely a function of low temperature. Low 
temperature in fact is to be avoided if the rapidity of freezing 
can be attained without it. In this article which is the substance 
of a discussion before the N.A.P.R.E. the author considers the 
factors to be attained in the rapid freezing of food commodities. 


RAPIDITY of freezing has been 

shown to be essential in pro- 
ducing high quality results with 
certain commodities, and to be de- 
sirable with all. **°* The capac- 
ity of a given size of freezing unit 
is increased by faster freezing, so 
that a smaller plant is required 
per ton of daily capacity. > Ex- 
tremely low temperatures should, 
however, be avoided. 

Rapid freezing results from a 
proper combination of three prin- 
cipal factors. First, a large differ- 
ence in temperature between the 
commodity and the refrigerating 
medium (air, liquid, or contact 
plates) promotes heat exchange. 
Second, a low thermal resistance 
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permits heat to escape readily. 
Third, by freezing singly, or in 
small containers, a large surface 
is exposed per pound of material 
handled, and in addition, the heat 
to be removed from the center 
has only a short distance to travel 
in a material having a rather poor 
conductance. 

Resistance to the escape of 
heat from the surface of the com- 
modity is reduced by the use of 
high velocities, and by agitated, 
turbulent flow over the surface. 
Lower resistances obtain with liq- 
uids than with air; thus where 
practicable, immersion in agitated 
brine, syrup or alcohol can be used 
to provide rapid freezing. Good 
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Fig. |. The desirability of reducing resistance to heat exchange is shown by this chart 
which shows data obtained in freezing asparagus in the package in an air blast 
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contacts between plate and pack- 
age, and between the package and 
its contents are essential. 

The temperature of the com- 
modity being fixed during freez- 
ing by its freezing range, a large 
temperature difference can be se- 
cured only by having the refrig- 
erating medium at a low temper- 
ature. The use of low tempera- 
ture might be described, however, 
as the lazy thinker’s method of 
obtaining quick freezing. Every 
effort should be directed toward 
exhausting the possibilities of 
other methods. Low temperature 
is undesirable because it tends 
toward overfreezing of the outside 
layers of the commodity, and to- 
ward increased loss by evapora- 
tion during freezing. It is also 
recognized by experienced refrig- 
eration engineers as being an ex- 
pensive method because it makes 
compressors operate at reduced 
capacity, and with higher power 
and maintenance costs. 

The desirability of reducing re- 
sistance to heat exchange is illus- 
trated by data from an air-biast 
asparagus freezing test, shown in 
Fig. 1. Although the air tempera- 
ture ranged from -30 deg. to —40 
deg. F., the temperature in the 
space between the waxed carton 
and the cellophane liner was from 
0 to -5 deg. F. until freezing was 
nearly completed. With better con- 
tact between the paraffined wrap, 
waxed board, liner and asparagus, 
the resistance within the package 
would have been less, and freezing 
could have been completed as rap- 
idly without requiring such a low 
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Excessively Low Temperatures 


Fig. 2. An idealized indicator diagram 

depicting the operation of a compressor 

at three evaporator pressures with a four 
per cent clearance volume 


air temperature. These comments 
on the operation of this system 
are made in a spirit, not of criti- 
eism, but rather of stimulation 
toward further improvement. The 
unit did have the advantage of 
simplicity and flexibility, and an 
acceptable product was obtained. 

The influence of temperature 
on compressor capacity and ope- 
rating cost has been shown by 
Motz? and others,* and by the 
rating tables of manufacturers. 
The increased interest in the use 
of low temperature refrigeration 
which has been provoked by quick 
freezing would seem to warrant 
more emphasis on these relation- 
ships. The operation of a com- 
pressor at three evaporator pres- 
sures is shown by the idealized in- 
dicator cards of Fig. 2. The pres- 
sures of 19.6 psi (pounds per 
square inch) gage, 0 psi, and 20 
in. vacuum correspond to temper- 
atures of 5, -28 deg. and -64 
deg. F., respectively. The highest 
temperature of 5 deg. F. is in- 
cluded, not because of its possible 
application to freezing fruits and 
vegetables, but because it is used 
in defining the standard tonnage 
rating of a compressor. The ca- 
pacity of the machine is about pro- 
portional to the length of the dis- 
charge line at the high pressure, 
shown as 154.5 psi gage. The prin- 
cipal reason the capacity is low at 
low pressure is that here the den- 
sity of the vapor is low; that is, 
a given volume contains fewer 
pounds of vapor. Another reason 
is that the compressor cannot 
begin to take in new vapor until 
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the pressure in the cylinder has 
dropped slightly below the suction 
line pressure. As the piston moves 
out after completing the compres- 
sion stroke, the vapor which was 
left in the clearance space expands 
and its pressure drops. The lower 
the suction pressure, the further 
out the piston must move before 
the clearance vapor pressure is 
lower than that in the suction line, 
and the smaller the volume of new 
vapor will be. In addition, the 
weight of vapor in the cylinder 
at the end of the suction stroke 
is reduced by the warming effect 
of the cylinder walls, and by the 
drop in pressure through the suc- 
tion valves and ports. 

The work required per stroke, 
represented by the area between 
the compression and clearance 
vapor lines on the indicator card, 
is seen to be much less with low 
evaporator pressure than with 
high evaporator pressure. This 
means that if the compressor is 
powered in accordance with nor- 
mal ammonia refrigeration prac- 
tice at 2 horsepower per nominal 
ton, the motor will be lightly 
loaded at high vacuum, and will 
operate at an inefficient point. Al- 
though the work per stroke is 
small at high vacuum, the work 
per pound of vapor handled is 
high because the capacity de- 
creases with lowering of pressure 
much faster than the work does. 

Another difficulty encountered 
in the compression from low tem- 
peratures is the rise in tempera- 
ture during the compression 
stroke. The theoretical final tem- 


! (- 3 
Volume rate, CFEM/Cton rated at 5°F ) 


peratures at the end of compres- 
sion are shown in Fig. 2 to be 210, 
296, and 420 deg. F. for the three 
assumed conditions. In actual 
practice, the final temperatures 
will be somewhat higher than 
these so that some operators feel 
it necessary to feed some liquid 
refrigerant from the receiver into 
the suction line in an attempt to 
reduce lubrication and mainte- 
nance problems. The per cent of 
liquid feed which is theoretically 
necessary to keep discharge tem- 
peratures below 250 deg. F. is 
shown in Fig. 3 to range up to 11 
per cent at -64 deg. F. In actual 
practice greater amounts must be 
used because the droplets of liquid 
do not readily absorb heat from 
the vapor being compressec’,, and 
do not cool the vapor effect. vely. 
Some are left unevaporated in the 
clearance space at the end of 
compression. Now as the pressure 
drops they quickly flash into 
vapor and tend to keep the pres- 
sure in the cylinder higher than 
it should be, thus reducing the 
amount of new vapor which can 
be taken in, and reducing the 
capacity appreciably lower than 
that shown in Fig. 3.° 

At -45 deg. F., the capacity will 
be only half that at -28 deg. F., 
and at —60 deg. F., only one- 
fourth of that at —28 deg. F. The 
actual capacity of a machine with 
smaller clearance will not be re- 
duced as much by low tempera- 
tures as these data indicate, ex- 
cept with a large fraction of liquid 
fed into the suction line. 
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Fig. 3. The power per ton required in the compressor cylinder increases as the evaporator 
pressure is lowered 


The power per ton required in 
the compressor cylinder increases 
as the evaporating pressure is low- 
ered, as shown in Fig. 3. Power in- 
put to the compressor shaft is 
greater than this because of fric- 
tion losses, which comprise a 
larger and larger fraction as the 
load is reduced. In addition, the 
motor efficiency drops off at light 
loads, so that the effect on the 
power supplied to the motor is 
even more pronounced. In Fig. 3 
the power supplied to the motor 


is expressed as horsepower per 
ton, rather than the more usual 
kilowatts per ton, in order that 
the motor losses may be more 
clearly indicated. Of course, if 
the compressor is powered specif- 
ically for low operating pressures, 
a smaller motor would be in- 
stalled, and would operate more 
nearly at its peak efficiency. 

In the design of a complete new 
plant, these problems of low com- 
pressor capacity and high horse- 
power per ton are usually appre- 


ciated and allowed for. In adding 
a food freezing unit to an existing 
plant they have sometimes been 
slighted. The reduction in capac- 
ity which has been described can 
be minimized by multistaging, or 
by installation of a booster com- 
pressor. Some saving in power 
ean be realized by staging and 
by booster operation. 

In brief then, the desirable 
system is one which will provide 
rapid freezing without excessively 
low temperatures. This will tend 
toward better products and lower 
costs. 
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What Does 


An Oil Do? 


By Earl Cooper 


Chief Automotive Engineer, 
Union Oil Co. of California 


WHILE THE LONG cherished 

idea that the chief function 
of a lubricating oil is to reduce 
friction is still good, it has been 
considerably augmented during the 


past decade. Higher compression, 
closer fitted, faster turning inter- 
nal combustion engines of today re- 
quire oils to perform additional du- 
ties—duties not conceived in 1925. 

Lubrication experts today rec- 
ognize four very important func- 
tions an oil must perform in the 
crankease. Failure of the oil to 
perform any one of these jobs can, 
and invariably does, lead to im- 
paired motor performance and 
costly repair bills. These four 
functions are briefly: 
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An oil must lubricate. This 
function is obvious and clearly un- 
derstood in a non-technical way by 
the average consumer. Lubricat- 
ing oil forms a protective film be- 
tween every moving part in the 
engine, insulating against metal to 
metal contact which, if allowed to 
occur, would ruin a motor after 
only a few hundred revolutions. 

An oil must cool. This func- 
tion is very important and only 
during the past few years has it 
been widely recognized. Modern 
high-compression engines generate 
tremendous heat which must be dis- 
sipated. Since the water cooling 
system only carries off heat from 
the motor block, lubricating oil 


must circulate rapidly enough to 
cool bearing surfaces and keep 
them below the danger point. This 
is one reason why we now recom- 
mend lighter oils. They circulate 
faster and therefore stay cooler, 
actually losing less viscosity at op- 
erating temperatures than a heavy, 


“sluggish oil. 


An oil must seal. High com- 
pression engines would retain no 
advantage at all, if the pressure 
of combustion were allowed to leak 
past the pistons. Piston rings and 
a lubricating oil of proper viscosity 
are the only factors that prevent 
this. The oil must form a seal be- 
tween cylinder wall and piston 
rings. Too thin an oil will fail 
to hold, too thick an oil will have 
difficulty getting to this crucial 
point until it is warmed up. 

An oil must clean. It must 
actually wash off minute particles 
of carbon and other contaminants 
from close fitting surfaces. To do 
this it must be clean itself. An oil 
that forms carbon and sludge rap- 
idly cannot possibly do this clean- 
ing job. 
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REFRIGERATING 
ENGINEER 


Part IV. You learn that a ship does not have two captains, 


nor a car two drivers at the steering wheel. On your first 


day all alone in the plant you get some experience about 


cans which may some day keep you from getting canned 


and in your spare time learn a few things about the system 


as a whole. The pipe lines begin to mean something 


By GEORGE HOLMAN 


you ARE NOW a refrigerating 

engineer, for you can feel it in 
your bones. You can especially feel 
it in your bones on the morning 
after your first day at the Whole- 
some Ice Plant and Food Market. 
You are stiff from the unusual 
labor of hoisting ice cans but you 
are ready for another day. 


You have slept soundly and you 
have slept late, with no dreams of 
June Frost to interfere with your 
recuperation of energy. In fact, 
you do not even think of June 
Frost until you reach for your hat 
to go to work. But when you do 
think of her, you at once enter into 
a debate with yourself as to 
whether or not you should go out 
of your way and past Frosty’s 
house for a possible glimpse of that 
brat of a daughter of his. You are 
late, however, so decide to go 
straight to the plant and detour 
past Frosty’s on your way home 
after quitting time. 

Frosty is already at the Whole- 
some when you get there. He is 
talking to Andy and to a big man 
in a white bibbed apron. ‘‘This is 
Butch Fleischer,’’ Frosty intro- 
duces you to the man in the apron. 
‘‘He manages the Market. Butch, 
this is Abel Workman, the new 
engineer. Give Abel time, Butch, 
and he’ll take care of your com- 
plaints about the storage.’’ 

Butch says, ‘‘ Howdy, Poy!’’ and 
grabs your hand like it is that 
cleaver he mislaid some time back 
and has just now found. ‘‘Maype 
now vee gedt dings straightened 
oudt vonce yedt. It iss our coolers 
are too high or too low mit der 
damperature, or der iss a leak mit 
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der pneumonia or someding all der 
dime. It iss effer zince der Whole- 
some open for pizness I haff peen 
here. Undt neffer haff der damper- 
atures peen right. It iss till I’m 
plue in der vase I have zet dem 
dermostadts undt dermoexpulsion 
valfs. Undt zo mit Derry Ledder- 
pee, bevor he vas kildt. Undt neffer 
didt vee gedt der blace zo to oper- 
ade like as it ought to, yet. It is dree 
different enshineer vot come vrom 
der comp’ny undt zedt oop dem 
dermostadts undt dermoexpulsion 
valfs. Undt vhen dey lefft, it iss 
nicht a week past till a cooler iss 
too varm or too cold, or Derry 
vould haff vloods in his machines.”’ 


Frosty says, ‘‘ Well, Abel, here, 
is in charge of the refrigeration sys- 
tems of this plant now. I want that 
understood. If there is anything to 
be changed about these systems, 
Abel will make the changes. Right 
now he probably doesn’t know a 
thermostat from a thermos bottle. 
But he is interested and wants to 
learn. I would rather have a man 
interested in his occupation who 
knows little than to have a man 
without interest who knows a whole 
lot. I know Abel well enough to 
know that he won’t have to learn 
the same lesson twice.’’ 


““You should not have monkeyed 
with those valves and thermostats, 
even if Terry told you to do so.’’ 
Frosty reprimands Butch. ‘‘That 
was his job. There are no two men 
in the country who can manage just 
one plant, big or little, although 
one man may manage a pretty big 
one. You never hear of a ship go- 
ing to sea with two captains. I am 
sure that Abel can manage this 


plant, once he gets next to things. 
And I’m just as sure that he can’t 
manage it well if he allows you or 
me or one of those company engi- 
neers a hundred or a thousand miles 
away try to make his adjustments 
for him. He can manage this plant 
efficiently by setting the valves and 
bearings and switches the way he 
wants them. And I know he’s got 
sense enough to ask for advice be- 
fore taking undue risks. I’m gam- 
bling on him anyway. And I’m 
holding him responsible for any- 
thing that goes wrong. If some- 
thing happens that wasn’t his fault, 
he will have to prove to me that it 


wasn’t.”’ 


All Alone 


Butch goes back to the Market. 
To you Frosty says: ‘‘I’ll have to 
leave you by yourself today, Abel. 
You can take over the plant right 
now. We won’t be able to get the 
ice making compressor started be- 
fore tomorrow. You can let these 
other two heat squeezers kick on 
and off automatic. The smaller 
one here does the sharp freezing 
over in the Market. It has only 
one room to keep cold. The other 
heat squeezer there is a puzzle. It’s 
wired in parallel on fourteen cool- 
ers, the chill room and the ice stor- 
age. It’s going now, whether on 
one cooler or a dozen the Lord only 
knows. By getting warm any one 
of the rooms may start it going. 
But every last one of them must 
be cold before it will stop.’’ 

‘‘T haven’t ordered any new 
eans,’’ Frosty goes on. ‘‘They 
would be a week getting here. And 
I don’t like the looks of that brine 
well enough to put new cans into 
it. Besides, their cost would eat a 
big hole in this season’s profits. I’m 
having 150 or more old cans from 
the Aurora sent down, together with 
a firepot, soldering irons, solder and 
some pieces of scrap sheet metal. 
It’s up to you to make these cans 
water tight enough to last out the 
summer, if you can. I’ll send some 
extras. Try to get as many patched 
up today as you can. We want to 
get the ice maker to going tomor- 
row. I’mleaving younow. If any- 
thing goes wrong, remember that 
it is better to do nothing at all than 
to do the wrong thing. There are 
always more ways to do a thing 
wrong than there are to do it right, 
no matter what that thing is.’’ 

Frosty and Andy go out the door 
and you are left with the refriger- 
ating equipment of an ice plant 
and a number of storage rooms on 
your hands. You walk slowly about 
the machine room and stare at the 


73 





pressure gages and at the odd-look- 
ing gray head on one of the twin 
cylinders of the idle ice making com- 
pressor. You read the tags on the 
motors, a 100 hp. one on the ice 
maker, a 40 hp. on the cooling room 
compressor, a 15 hp. on the sharp 
freezing compressor, a 20 hp. on 
the centrifugal water pump, a 5 
hp. on the blower in the corner and 
a 5 hp. on the agitator circulating 
the brine in the tank. You read 
the tag, 500 gal. per minute, 60 ft. 
head on the pump, and vaguely 
wonder why the red figures on the 
pressure gages do not increase uni- 
formly with the black ones. You 
listen to the pulsations of the cool- 
ing room compressor, or heat 
squeezer, as Frosty called it. It is 
the only one now operating. You 
listen to the humming of the gadgets 
on the switchboard and to the water 
running into a drain situated be- 
neath a vertical cylindrical vessel 
which your book on refrigeration 
ealls a shell-and-tube condenser. 
A sudden squeak and whine, some- 
thing slamming on the switchboard, 
and you almost jump out from 
around your breakfast. You look 
about, and find that the sharp 
freezing compressor has started. At 
first it turns slowly. Then there is 
a click on the switchboard, and 


the combination pulley and _ fly- 
wheel of the compressor, driven by 
a half dozen V-belts from the 
pulley of the motor, whines and 
picks up speed. A second click, and 
again the motor whines and pulls 


away at the compressor. A third 
click, a third objection from the 
motor, and the unit is up to top 
speed. Its pulsations now join 
those of the cooling room com- 
pressor. 


How Ice Is Made Clear 


Pretty soon you again go into the 
tank room and up the steps onto 
the wooden lids covering the tank. 
You lift a lid, and discover two 
eans filled with water beneath it. 
A header pipe lies across the mid- 
sections of the cans, and small 
tubes run from it down into each 
ean. There are other headers 
leaning against the tank room wall. 
Some of them have tubes already 
attached. By lifting more lids, you 
trace the header to one side of the 
tank. There it joins a still larger 
pipe. You trace this larger pipe 
back into the machine room, and 
find that it is connected to the 
blower in the corner. So-ho. That 
is the way the ice is made clear 
by agitating the water with air 
during freezing. 

You go back to the tank room. 


74 


Lifting more lids and looking un- 
der them, you at last come to the 
point where the cans run out. The 
brine is yellowish brown, and seems 
pretty low, a good foot below the 
wood framework over the tank. 
You replace the lids and look at a 
dial thermometer on the wall. 
Forty-two degrees. An odd-look- 
ing copper wire runs from the ther- 
mometer down into the brine tank. 

You survey the tank room fur- 
ther. The tank is about 50 ft. long 
and 16 or so wide. The agitator 
sets at one corner of the tank. On 
one wall hangs two rubber hoses 
of about 2 in. outside diameter 
each. Near the hoses and setting on 
the duckboard floor that runs across 
one end and along one side of the 
tank are two vessels. The alum 
pot and pipe connections tell you 
that the two vessels are water fil- 
ters. 

At the end of the room are two 
¢ylindrical vessels which you can- 
not identify, but you start tracing 
pipe lines and after a while you 
begin to understand them. Soon 
vou find that you have traced 
through two of the three systems. 
This is satisfying. About this time, 
however, one of Frosty’s drivers 
backs up to the curb with a truck 
load of ice cans. You sign for the 
cans, and the driver helps you carry 
them through the machine room 
and up the steps into the tank 
room. Thirty cans, all of them so 
rusty that you almost get the lock- 
jaw from just looking at them. 
Some of them have patches on 
them, some have solder spots, and 
some both. And you must repair 
them. 

You are pleasantly surprised to 
find that the first can you test is 
watertight. But the second one 
isn’t. Although it is broad day- 
light and electricity costs money, 
you turn on the tank room lights, 
lay the can on an empty calcium 
chloride drum and stick your head 
in the can. One, two, three, yes, 
the light comes in through four pin 
holes. Ah, yes. Another one. Five 
places to solder. 

Between helping the truck driver 
unload a second and third load of 
cans and watching the two operat- 
ing compressors, you repair 18 cans, 
and find that 15 is enough to make 
one row across the tank. To get the 
repaired cans out of the way in the 
narrow confines of the tank room, 
you decide to fill the water-tight 
ones and set them into the brine. 

_ This is a new experience. You 
set a can in the dump, find and 
open a gate valve in the cold water 
line leading into the measuring can 


over the dump and await develop- 
ments. The measuring tank fills 
and begins to overflow. You dis- 
cover that you have a lever before 
you to shift, and shift it. The can 
fills to within 6 in. of the top, and 
the measuring tank turns dry. 
Jerking the lever back and forth 
a couple of times, and the water 
starts again. You finish filling the 
ean. You fill it until water runs 
out the holes in the sides into which 
you must hook the spring-loaded 
adjustable bar Frosty called a can 
lifter. -You weave back among the 
cans you and the truck driver have 
carried up onto the tank lids, and 
get the hoist. You get back to the 
dump with the hoist, hook the lifter 
bar into the holes in the can, and 
then discover that you must move 
two or three dozen empty cans be- 
fore you ean roll the hoist back and 
lower the full can into the brine. 


You Learn About Filling Cans 

Altogether, Frosty sends you 
180 cans. Of this number you find 
a few good ones, and repair enough 
of the others to have 58 filled cans 
in the brine by the time Allen 
comes in to relieve you at a quarter 
till three. Allen takes over your 
worries about the machines, and 
offers to help you with the cans if 
you wish to work overtime. You 
take him up on the offer. But when 
Allen sees that you fill a can until 
water runs out the holes for the 
lifter bar, he says, ‘‘ Whoa, there! 
By the time that freezes you’ll need 
sideboards on it.’’ 

‘‘T filled the other 58 clear up,’’ 
you innocently admit. 

Allen laughs, ‘‘A job for the 
core pump! I’ll pump them down 
to level after you leave. Always 
allow about 40 in. of water for a 
44 in. cake of ice. There are floats 
up there in that measuring tank. 
They are supposed to cut off the 
water just right for a 300 lb. cake. 
They don’t always do it, though.”’ 

By 6:30 you have repaired 90 
eans, a total for the day, while 
Allen has filled the last 32 and 
placed them in the tank. The brine 
level is still low, but Allen says that 
it is high enough for the agitator 
to circulate without drawing in too 
much air. 

You are too tired to make your 
intended sashay around by Frosty’s 
house. You go straight home in- 
stead, and eat a big supper. While 
debating with yourself as_ to 
whether you should visit the Cold- 
fax home or call June by telephone, 
you fall asleep on the davenette. 
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A Letter From The 
Secretary of The Navy 


DEPT. OF THE NAVY 
Office of the Secretary, 
Washington, D. C. 
April 4, 1941 


R. E. Turner, 
Editor, Power Plant Engineering. 
My dear Mr. Turner: 

In your letter of January 9, 
1941, you ask for a brief message 
from me which you could place 
before your readers, composed of 
professional and operating engi- 
neers in power plants throughout 
the country. 

Practically all Navy Yards and 
Naval Stations have their own 
power plants, which differ from 
central station plants in that the 
latter produce and sell to their 
customers but one kind of power, 
and that is electricity. The Navy 
plants, however, furnish electrical 
energy, steam for heating of 
buildings and for process work, 
compressed air at various pres- 
sures up to 3500 lb. per sq. in., 
fresh water at pressures up to 2500 
lb. per sq. in., and salt water for 
fire protection and flushing pur- 
poses. 

Power plants for the shore es- 
tablishments of the Navy may be 
considered as the heart of the 
Yards and Stations, since these 
activities could not function with- 
out an adequate and reliable sup- 
ply of power; in fact, I might go 
as far as to say that, without such 
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power, the fighting ships of the 
Navy could not operate success- 
fully since they are absolutely 
dependent upon the Navy Yards 
for maintenance, supplies and re- 
pairs. Power plants, therefore, 
are given a prominent part in the 
organization which their impor- 
tance warrants. Power supply 
must, under present conditions, be 
absolutely reliable and ample to 
meet the demands. It should also 
be produced at the lowest cost, 
not necessarily the minimum cost 
for a particular service, but the 
lowest overall cost for all serv- 
ices, since a decrease in the cost 
of one form of power may at the 
same time result in an increase 
in the power cost of some other 
service supplied from the plant. 

The defense program, of 
course, is increasing the power 
demands of our establishments to 
an extent, and at a rate, which 
makes it difficult to provide power 
producing facilities in time to 
meet these demands. It is diffi- 
cult to obtain delivery of equip- 
ment within the time required, 
even with the assistance of Gov- 
ernment priority orders, and it 
appears that conditions in this 
respect may become worse with 
the constantly increasing demands 
of industry and the Government. 

In all important Naval estab- 
lishments, it is our policy to pro- 


vide an interconnection with the 
public utility company in the vicin- 
ity, which will provide either emer- 
gency or auxiliary power in the 
event of accident or casualty to our 
own generating apparatus. In some 
eases this outside source of power 
is used only for emergency, but 
in others we operate in parallel 
with the outside system, depend- 
ing on the relative costs. In gen- 
eral, however, we find that the 
public utility companies cannot 
offer rates for electric energy com- 
parable with the low combined 
rates of generated steam and elec- 
tric power in the Navy’s more 
modern power plants when full 
advantage is made of the use of 
extracted steam from its prime 
movers to supply process demands 
and building heating. 

At many of our outlying Sta- 
tions, especially where auxiliary 
sources of power are not avail- 
able, we feel that the importance 
of maintaining a constant and re- 
liable power supply, even under 
extremely adverse emergency con- 
ditions, well warrants the in- 
creased expenditure we are mak- 
ing for the bombproofing of our 
power plants, as well as commu- 
nication centers and certain other 
essential activities. 

I know that many of the op- 
erating engineers throughout the 
country, especially those in indus- 
trial plants engaged on defense 
orders, are confronted with prob- 
lems which are similar to ours and 
through the medium of your ex- 
cellent publication, I give them 
this brief message in furtherance 
of the thought that we must all 
co-operate to the fullest extent in 
advancing and expediting our 
great national defense program. 

Sineerely yours, 
FranK Knox 


At the throttle of the Wyoming 





OUTSIDE BOILERS 


Second outdoor boiler unit installed in Shell's Wood River (Ill.} 
Refinery after experience dating back to 1935 with a similar unit. 
A duplicate of the second unit will be installed this year 


W HILE OUTDOOR and semi- 

outdoor steam plant con- 
struction is sufficiently common 
so that a job of this kind may 
no longer be considered unique, 
it is still sufficiently novel to 
cause widespread attention. Of 
recent years, building costs as a 
proportion of the total plant costs 
have declined so that complete 
outdoor construction is no longer 
the erying need that it was a 
decade ago. 

Nevertheless outdoor construc- 
tion is forging quietly but stead- 
ily ahead. Perhaps one of the 
most significant recent installa- 
tions is the unit installed last 
year in the Shell Oil Co. Wood 
River (Ill.) refinery, Boiler House 
No. 2. This was made after ex- 
perience with an outdoor boiler 
unit in process operation since 
1935 and, of course, with extended 
experience with other refinery 


equipment, a large part of which 
is of outdoor or semi-outdoor con- 
struction. 

The new unit was an extension 
of a plant in which 8 boilers were 
already installed and is shown 
from the back and side by Fig. 1 
and 2. The corrugated asbestos 
covered central section of the ex- 
isting plant and the coal bunker 
was extended to serve the new 
boiler. This central extension, of 
which the front of the boiler cas- 
ing serves as one wall, is the only 
enclosed space. Pulverizer feed- 
ers and the boiler control panel 
are located on the operating floor 
as shown by Fig. 5 and the pul- 
verizers are immediately below 
on the ground floor. 
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r fa No. 2. The induced draft fan, with turbine drive, is at 


ground level just to the right of the stack 


The boiler itself, air heater, 
dust collector and induced draft 
fan are located outside as shown 
by Fig. 1, but the forced draft fan 
was for convenience located on 
the operating floor of the old - 
plant. The forced draft duct 
across to the new unit can be 
seen in Fig. 1 above the induced 
draft fan. Space is available in 
the foreground of Fig. 1 for sev- 
eral more units, both alongside 
the new Boiler No. 9 and on the 
opposite side of the firing aisle. 

A cross section of the new 
boiler is shown by Fig. 5. It is 
a Riley RP unit, rated at 125,000 
lb. per hr. of steam (continuous) 
and although now operated at 
175 lb. pressure 575 deg. F., is 


Fig. 1. (Left) Rear view of unit at the end of boiler house 


Fig. 2. (Above) Side view of the outdoor unit. The feeder, pulverizer, boiler 
front and control panel are enclosed by a corrugated asbestos superstruc- 
ture which was formed by extending the existing boiler aisle 





Fig. 4. Boiler test made shortly after starting 
up the unit and when firing Illinois coal. 
Steam pressure 175 lb. per sq. in. 


designed for operation at 650 lb., 
750 deg. F. should that prove ad- 
vantageous later in connection 
with power generation. The unit 
has 10,100 sq. ft. of convection 
boiler heating surface ; 4500 sq. ft. 
of water wall surface and a 15,000 
sq. ft. tubular airheater. After 
leaving the airheater and before 
entering the induced draft fan, 
the gases pass through a Bubar 
dust collector. 

The furnace has a volume of 
8150 cu. ft., giving a heat release 
of about 22,300 B.t.u. per cu. ft. 
per hr. It is fired by two Riley 
coal burners accompanied by com- 
bination oil and gas burner. The 
coal is supplied from a double 
Riley Attrita pulverizer located 
on the ground floor and driven 
by a 250 hp., 900 r.p.m. Allis- 
Chalmers motor. While petroleum 
coke, coal, oil and gas are all 
burned in Boiler House No. 2, it 
is expected that only coal and 
oil will be used in the new unit. 

Inasmuch as reliability is a 
major factor in a refinery, the 
stack was designed to give suffi- 
cient natural draft to operate the 
unit at 65 percent rated capacity 
with the gases bypassing the air 
heater. The gas bypass is shown in 
Fig. 5 above the air heater. 
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This is to prevent freezing, for 
low temperatures in the St. Louis 
district are not uncommon, in fact 
when the unit was first placed on 
the line last winter the tempera- 
ture was 15 deg. F. below zero. 
The steam lines are supplied with 
175 lb. steam at all times and are 
drained by traps so that there is 
no possibility of their filling with 
condensate and freezing. 

Other details of the boiler it- 
self are shown by the cross section 
Fig. 5. Ash is handled by an 
Allen-Sherman-Hoff sluice  sys- 


Fig. 3. Typical details of the wall and steel- 
clad insulated casing. A, vertical section at 
the top side wall header. B, wall section 
above the furnace (Section A-A of A). Based 
on an inside wall temperature of 1400 deg. 
F., and an outside casing temperature of 120 
deq. F., the heat loss is estimated at about 
190 B.t.u. per sq. ft. per hr. for this section. 
C, furnace wall section (B-B of A). Due to 
the screening effect of the tubes, the heat 
loss through this section is smaller than in B. 
It is estimated at 62 B.t.u. per sq. ft. with an 
outside casing temperature of 90 deg. F. 
Both heat loss figures are calculated for 70 
deg. F. outside temperature and an air 
velocity of 10 m.p.h. 
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Fig. 5. Cross section of the complete boiler unit. Natural draft is sufficient to carry 
approximately 65 percent load on the boiler with the gases bypassed around the air heater 
and dust collector to the stack. Everything to the left of Col. A is outdoors 


tem. Accessories include: a Re- 
public automatic control, Consol- 
idated safety valves, Copes feed- 
water regulator, Yarway blowoff 
valves, a Diamond Bi-Color gage 
glass and water column, and 
Bayer soot blowers, 10 rotating 
elements supplemented by 3 gun 
type units in the front wall. Both 
Clarage forced and induced draft 
fans are driven by non-condensing 
steam turbines. 

Several details of the wall con- 
struction are shown by Fig. 3. 
The casing of 10 gage steel has 
been painted with asphaltum 
paint and the roof, first covered 
with metal lath, has a %-in. coat- 
ing of ganister made from ground 
up firebrick, old asbestos and 
mixed with Portland cement. This 
top covering was used to give 
added protection against corro- 
sion, always a possibility due to 
the tendency of flyash from the 
older coal fired boilers, to collect 
on the flat surfaces. 

The Wood River Refinery was 
started in 1918 and had an initial 
capacity of 15,000 bbl. a day. 
Numerous extensions have been 
made, the latest in 1939-1940 
bringing the capacity up to 75,000- 
80,000 bbl. per day. All electric 
power is purchased and the plant 
distribution and control facilities 
were recently modernized by an 
installation of G.E. 3 ph., 2300 v. 
cubicles. Each feeder has two 
cubicles, connected in parallel so 
that either can be changed with- 
out interrupting service. All 
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busses are insulated against short 
circuits. 

Due to utility facilities in the 
district and the arrangement of 
the incoming 33,000 v. lines, there 
is little possibility of power fail- 
ure. Nevertheless many of the 
essential units have dual drives, 
electric motors being supplement- 
ed by steam or gasoline engine 
emergency drives. This arrange- 
ment is also advantageous in re- 
ducing power costs by controlling 
the peak load to reduce the de- 
mand charge. Rigorous limita- 
tion of peak loads results in a 
favorable load factor. This is 
under the direction of a load dis- 
patcher who by means of the tele- 
phone arranges for starting and 
stopping certain machines as load 
conditions demand. 


Compressed air is one of the 


major refinery services. Some 1000. 


cfm. of 40 Ib. air is used in 
process work and from 4000 to 
5000 c.f.m of 100 Ib. air for general 
service. In this latter, tube clean- 
ers are the largest single item 
although instruments and controls 
are far from negligible. There are 
some 1000 of these units in service 
averaging about 0.5 c.f.m each. 

Pumping water is another ma- 
jor service, the general water sys- 
tem use ranging from 40,000 to 
60,000 g.p.m., primarily for proc- 
ess coolers and condensers. A 
large part of this is, of course, 
cooled in towers and _ re-used. 
Make-up from wells, of which 


about one-half is lime treated, 
runs about 4000 g.p.m. 

Steam requirements in winter 
run from 650,000 to 800,000 Ib. 
per hr., exclusive of steam pro- 
duced by boilers which operate 
as integral parts of refinery units. 
This steam load is carried primar- 
ily by two boiler houses, No. 1 
with 11 boilers and a total capac- 
ity of 250,000 lb. per hr. and No. 2 
with 9 boilers and a total capacity 
of 625,000 lb. per hr., although 
there is a small capacity of about 
40,000 1b. per hr. from waste heat 
boilers on operating units. 

All pumps and compressors 
take steam from the 150 Ib. system 
and exhaust to the 15 lb. system 
which supplies the heating and 
process load. Low pressure re- 
quirements in excess of the ex- 
haust are supplied from the high- 
pressure system through reduc- 
ing valves. When heating re- 
requirements are low, the supply 
of exhaust steam is subject to con- 
trol by changing certain units to 
motor or gas engine drives. 

Total refinery fuel require- 
ments are equivalent to about 
2500 t. per day, although a con- 
siderable portion of this is not 
used for steam production. Boiler 
fuel is coal, petroleum coke, gas, 
oil and sludge. In the boiler 
houses, gas and sludge is burned 
as available, about 300 t. per day 
of coal and 300 t. of coke are 
carefully scheduled and oil is 
used as a cushion. 

The 8 older boilers in Boiler 
House No. 2 (with the new No. 
9 outdoor unit described earlier) 
were originally installed for 
burning pulverized coal. The 
furnaces are water cooled and 
when the shift to petroleum coke 
was made, some difficulty was ex- 
perienced because of the low vol- 
atile content. After some experi- 
menting, the furnaces were re- 
modeled slightly. In five of the 
furnaces in which petroleum coke 
is burned exclusively, the tubes 
were covered with a refractory 
strip 10 ft. high about midway of 
the side and back walls. On the 
two units which alternate between 
coal and coke, the refractory was 
limited to a patch on the back 
wall. 

In the refinery, all electric, 
steam, compressed air and _ heat- 
ing services are handled by the 
utility department coming di- 
rectly under the Refinery Chief 
Engineer, J. F. Goldsberry. E. B. 
McCormick is utility engineer, 
and E.:J. Laatsch, boiler house 
foreman. 
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RESET CONTROLLER 
FOR SUMP PUMPS 


Severe operating conditions demanded specially designed 
controlling mechanism for handling storm flow at Colum- 
bus, Ohio. The governing system described was suc- 
cessfully applied by R. P. Lowe and E. S. Smith 


FACED WITH THE problem of 

maintaining the level of water 
in a sump within rather narrow 
limits, R. A. Allton devised for the 
city of Columbus, Ohio, a pump 
governing system which has met 
the requirements for a single con- 
troller and a semi-automatie shift- 
ing of the controller from one 
pump to a greater number to take 
care of storm runoff flows without 
loss of automatic control. Three 
problems, however, remained to 
be solved, these being a regulating 
device that would: (1) change the 
discharge of the pumps as gradu- 
ally as possible to avoid disturb- 
ing the flow in the sedimentation 
basin; (2) keep the sump level as 
nearly constant as possible in 
spite of its limited area consider- 
ing the sharp rate of increase of 
storm flow; and (8) avoid hunting 
of the speed of the governed pump 
and resultant flow and_ level 
surges, for the pumps are large 
and have a high moment of in- 
ertia. 

It was to solve these problems 
that R. P. Lowe, of Builders Iron 
Foundry, and E. 8S. Smith of C. J. 
Tagliabue Co., undertook the de- 
sign of the asymptotic* reset con- 
troller described in a paper pre- 
sented by that title before the 
American Society of Mechanical 
Engineers at the annual meeting 
last December. 

The first and second require- 
ments outlined above are opposed 
and the runoff law was con- 
sequently critical in determining 
the design. The inflow into the 
sump followed nearly the second 
power of the duration of the storm 
and the capacity of the plant 
would be exceeded within 15 min. 
with the surplus to a spillway to 
a river. An asymptotic reset in 
which the reset speed increased 
substantiaily directly with the de- 

*This term is used by designers to de- 
fine governing mechanism that function 
by making adjustments in increments 
that vary with the change necessary, 
thus obtaining gradual compliance with 


the needs without overtravel or hunting. 
—Editor, 


CHICAGO, MAY, 1941 


parture from the set level was in- 
dicated by analysis to be required. 
A simple kinetic design followed 
the desired law satisfactorily 
closely. 

The third requirement was met 
by cyclical actuation of the final 
controlling element when needed 
and with a short interval between 
actuations so that such element 
would stop between actuations. 

The controller is required to 
maintain within plus or minus 
4 in. the level in the well from 
which these pumps take suction 
by regulating the delivery of the 
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four sewage pumps which sup- 
plied the plant so gradually as not 
to disturb the settling process in 
the sedimentation tanks into 
which these pumps discharge. 

Difficulty arises from the fact 
that, during a storm, there ‘is a 
sharp rise in the rate of inflow 
into the forebay or suction well 
depending upon the intensity and 
distribution of the rainfall. It was 
required that, under the worst 
conditions, the controller keep 
pace with the highly accelerated 
rate of change and cause the sew- 
age pumps to increase the pump- 
ing rate smoothly. 

Excessive storm flows beyond 
the 100,000,000 gal. per day ea- 
pacity of the sewage treatment 
works are bypassed through storm 
standby tanks to the river. A 
main object of the controller is to 
keep such bypass flow to a mini- 
mum. A bypass valve opens auto- 
matically when the maximum 
plant capacity has been reached. 


Asymptotic Reset Controller 


It was to solve the problem of 
the continuously accelerated 
storm flow while keeping the level 


Diagram of asymptotic reset controller 





within the specified limits that the 
controller was designed. A pro- 
portional regulator was used for 
its inherent stability and a reset 
was added which had a speed pro- 
portional to the rate of movement 
of the rheostat as a working ap- 
proximation of the rate of change 
of level, which would be ideal for 
a constant acceleration of storm 
flow and its resultant relation of 
having the storm flow vary with 
the square of its duration. This is 
generally like the controller in 
which the final control element 
moves in accordance with the de- 
parture and rate of departure, 
which is listed as class 7 in the 
1936 A.S.M.E. paper on Automatic 
Regulators by Mr. Smith. 

In the diagram are shown the 
elements of the asymptotic reset 
controller used. The float Q moves 
vertically with the level in the 
suction well and is connected by a 
cable to the lefthand end of float- 
ing lever C. The right hand end 
of lever C ends in a yoke carried 
by roller or friction wheel H 
which is driven by disc I. K is a 
small self-starting synchronous 
motor which drives dise I through 
an infinitely variable change 


speed device so that the rotative 
speed of the disc can be adjusted 


at will to suit the rate of increase 
of storm flow, an adjustment 
which need not be altered once 
the maximum storm has been com- 
pensated for. The floating lever C 
carries a contact, at an intermedi- 
ate point, which coacts with a 
synchronously rotating double- 
lobe cam to cause a reversible 
motor-driven relay M to move in 
one direction or the opposite de- 
pending on whether the cam con- 
tact has been made or broken, the 
cam being so shaped that the dif- 
ference between the periods of 
the contact in each cycle is pro- 
portional to the departure of float 
Q from a given level, assuming 
that the right-hand end of lever C 
remains stationary. The revers- 
ing relay M acts as a pilot for the 
main motor G, a follow-up being 
used to inhibit hunting. 

As long as the cam contact is 
open, the pilot motor runs stead- 
ily in one direction; and when 
closed, this motor runs steadily 
in the opposite direction. When 
the controller is in balance, the 
cam contact will be open for 50 
percent of the cam cycle and 
closed for the balance of the time, 
the pilot motor making an equal 
number of revolutions in each 
direction in each cycle so that 
there is no net movement. The os- 
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cillations are transmitted through 
a reducer to a differential gear 
having a resilient contact-arm 
which projects between the two 
contacts F and F), and a follow-up 
driven from the main motor G 
which, through pulley S vertically 
moves the rheostat for one of the 
variable speed pumps. Geared 
also to main motor G is the screw 
J which carries the roller H. Any 
movement of the motor shaft, due 
to either contact F or F, being 
closed, results in the breaking of 
the contact and the displacement 
of wheel H from the center of 
dise I. 

So long as the level being meas- 
ured by float Q is at the set value, 
lever C assumes such a position 
that its contact will engage the 
rotating cam to operate the motor 
of relay M to cause an equal os- 
cillation of the arm between F 
and F, in both directions and 
without touching either, motor G 
remaining still. 

Upon a change of level in the 
suction well, lever C is moved 
vertically about its pivot which 
is the yoke of wheel H. For ex- 
ample, with float Q falling: The 
lefthand end of lever C is raised 
so that pilot motor M is energized 
in each cycle of the rotating cam 
for a shorter period than its 
period of de-energization. This 
causes the resilient contact arm 
between F and F, to move in 
the direction of and to close the 
proper contact to cause motor G 
to wind up the cable separating 
the plates of the rheostat. Soon 
after the motor commences oper- 
ating, the gear on shaft N turns 
its meshing gear which, through 
the differential gear, disengages 
the contact just made, so that a 
new accumulation of contacts at 
the rotating cam must be trans- 
mitted by the pilot relay M before 
motor G can again be operated. 
When motor G thus runs, it also 
rotates screw J through another 
pair of gears to displace roller H 
in a downward direction. This 
roller or wheel is normally at the 
center of disc I, but due to a lag 
in the response of the pump speed 
to an opening of the liquid rheo- 
stat, there is a continued move- 
ment of shaft N and a further 
drawing down of wheel H until 
lever C is so positioned that the 
cam contact near or at center 
again sends out on and off signals 
of equal duration. As a result, 
the pilot motor again balances the 
movement of the weaving arm be- 
tween contacts F and F, so that 
the arm touches neither. The float 


Q soon comes to rest because the 
rheostat has been opened enough 
to balance the outflow against the 
inflow, hence to arrest its down- 
ward movement. 

Concurrently, due to the rota- 
tion of disc I, the wheel H on 
threaded rod J, which is now sta- 
tionary, is returned upwardly 
towards the center of the disc. As 
the wheel moves upwards toward 
the dise center, the rate of its res- 
toration constantly decreases due 
to its diminishing distance from 
the center of the disc. Also, the 
rate of restoratiton of the desired 
level is constantly decreasing as 
the desired level is approached. 
In other words, both the roller H 
and the level measured by float Q 
are restored asymptotically and 
with the roller pacing the return 
of the level. During a maximum 
storm, the wheel H gradually 
works out further and further on 
the disc until it nearly reaches its 
extreme position. 

In many eases, including the 
present one of storm flow, the rate 
of increase of the input is nearly 
constant, so that the level will 
initially increase in second-power 
relation with time. Wheel H will 
consequently start to move up- 
wardly in substantially the same 
relation. However, it will in gen- 
eral asymptotically approach a 
fixed distance from the center of 
its driving disc I and maintain a 
substantially constant departure 
of the level from its set valuation. 
In brief, the length of the impulse 
depends solely upon both the de- 
parture and rate of departure of 
the level and it is this joint rela- 
tion which in practice determines 
the choice of the speed of motor K 
and driving dise I, this speed 
being chosen to keep wheel H on 
disc I at the maximum rate of 
change of the input flow consid- 
ering the time-relation of the 
storm flow before the time when 
the limit is reached. 

As the wheel H moves out- 
wardly from the center of disc I, 
it is rotated at a constantly in- 
creasing speed and in a direction 
to oppose its outward movement 
which results from the turning o! 
shaft J by motor G. The whee 
will be screwed out to a radius 
such that its rate of turning i 
high enough so that it settles at 
a radius substantially correspond. 
ing with the departure of the level 
from its predetermined value. 
Then the signals are not equal but 
motor G turns at an average rate 
which is high enough to balance 
off the departure. 
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MIDWEST POWER 
CONFERENCE 


Engineers gather at the Palmer House in Chicago, April 
9-10, to discuss power and its relation to the national 
emergency. Conference held under the sponsorship of 
Illinois Institute of Technology in co-operation with seven 
midwest universities and the local sections of seven engi- 


neering societies. 


POWER and engineers as vital 

factors in National Defense was 
the underlying theme of the Mid- 
west Power Conference—a theme 
highlighted by Dr. H. N. Davis, 
president of Stevens Institute of 
Technology, at the All Engineers 
Dinner, April 9. Dr. Davis drew 
attention to the fact that at present, 
and he emphasized present, pro- 
duction is more important than 
combat training and that industry 
is already facing acute shortages 
of certain kinds of trained man 
power. There is an appalling 
shortage of young engineers, a 
shortage on which the 12,000 engi- 
neering graduates of this June will 
do little to alleviate. 

Of these, close to a third will 
go directly into the Army or Navy 
and recent surveys show that the 
remaining 8000 will not even meet 
the estimated requirements of the 
aircraft industry in the New York 
area alone. Intensive training 
courses in many areas are already 
under way to train high school 


Total attendance over 


1500 


graduates and present industrial 
employes as engineer apprentices 
or technicians for some specific 
job. The bottleneck in this pro- 
gram is the difficulty of finding 
teaching staffs. 

The most urgent need, however, 
is conservation of the present | 
trained men through a wisely ad- 
ministered system of Priorities in 
Men. ‘‘No engineering trained 
young men, no matter how young 
or inexperienced he may be, 
should be drafted from industry,’’ 
said Dr. Davis, ‘‘and the defense 
industries should be given almost 
absolute priority over combat 
training.’? He did not advocate 
blanket class exemption but judi- 
cious action of local draft boards 
within the framework of the pres- 
ent Selective Service Act. False 
patriotism should not keep the em- 
ployer or employe from asking for 
and accepting deferment and the 
public should be made to under- 
stand that this action will contrib- 
ute materially to the protection of 


Pit 


Fig. 2. Formalities before the conference opened. Left to right: H. O. Croft, head of the 

mechanical engineering department, University of lowa; L. E. Grinter, dean of the graduate 

school, Illinois Institute of Technology and conference chairman; C. W. Kellogg, president 

of the E.E.I. and chief consultant of the power unit, O.P.M.; and A. G. Christie, professor 
of mechanical engineering, Johns Hopkins University 
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Always the perfect toastmaster, J. D. Cun- 
ningham (right) president of Republic Flow 
Meters, pays tribute to the speaker's reputa- 
tion as a raconteur, at the All Engineers 
Dinner, but the speaker, Dr. H. N. Davis, 
president of Stevens Institute, refuses to be 
swayed from his topic—Priorities in Men, the 
acute shortage of engineers, emergency 
training of technicians and the urgent need 
for a rational administration of the draft to 
prevent further embarrassment to rapidly 
expanding defense industries 


democracy. Public utilities have 
been among the worst offenders in 
this pseudo-patriotism. 

C. W. Kellogg, president of the 
E.E.I. and now chief consultant 
of the Power Unit, O.P.M., gave a 
brief ‘‘off the record’’ picture of 
plans to keep the power capacity 
up to defense requirements. While 
his remarks cannot be quoted, A. G. 
Christie of Johns Hopkins Uni- 
versity, who is close to the utility 
industry said: ‘‘Barring untimely 
strikes, sabotage or dislocation of 
labor in plants building power 
plant equipment, the electric utili- 
ties appear able to meet all de- 
mands due to the defense emer- 
gency. From a military point of 
view, hydro-electric power plants 
are vulnerable while long distance 
transmission lines are subject to in- 
terruptions ... (and) .-. . should 
be located so they may easily be 
eontrolled.’’ 

Later Major C. W. Lechy, F.A., 
elaborated on both of these points. 
He analyzed the F.P.C. studies by 
geographical areas to show that in 
the five regions, power capacity at 
the end of 1942 would show a mar- 
gin over the 1941 peak. Barring 
unforeseen developments, and by 
the judicious use of transmission 
lines to take advantage of diversi- 
fication, no difficulty should be en- 
countered, even without tapping 
the reserve available from the en- 
forced use of capacity during off 
peak periods. 

He also drew attention to the 
fact that European combat condi- 
tions indicate sabotage is more to 
be dreaded than bombings. Power 
stations and substations can be 
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cuarded but transmission lines and 
distribution systems cannot be ef- 
tectively protected without prohibi- 
tive costs. To minimize this dan- 
ger, he advocated development of 
radio equipped repair patrols, port- 
able substations and power plants 
and sectionalizing distribution sys- 
tems to minimize outage disturb- 
ances and carry essential loads in 
emergencies. 

The part hydro power plays in 
the national emergency was cov- 
ered exhaustively by R. B. Me- 
Whorter, chief engineer of the 
F.P.C. In addition to the part 
already being played by completed 
plants, others, notably Grand 
Coulee and the Central Valley 
project in California, are being 
rushed to completion ahead of 
schedule. A large number of others 
are being started or under consid- 
eration by both private and gov- 
ernment agencies. 

In the various power pools of 
the nation an essential role is played 
by transmission lines. On _ short 
transmission lines the transmission 
capacity depends only on heating 
of the eables and terminal facili- 
ties. On longer lines, system sta- 
bility, the problem of keeping the 
power service in step with the load 
is the limiting factor. System in- 
stability is analogous to a syn- 
chronous motor loaded until it pulls 
out of step and drops its load. 

Among other things this sta- 
bility depends upon the voltages at 
each end of the line, the phase re- 
lation, line reactance, transients or 
faults, inertia of the generators, and 
operating speed of relays and 
breakers. H. E. Wulfing. system 
development engineer of Common- 
wealth Edison, covered this phase 
of operation with particular refer- 


ence to the company’s calculating 
board (used to simulate system 
conditions) and operation of the 
Chicago system. At Powerton, for 
instance, where stability considera- 
tions are important because of the 
150 mi. transmission line, three 
separate generators feed the Chi- 
cago system thrown through lines 
and are tied together only through 
the 66 kv. system in Chicago. 

Trends in switching equipment 
and substation assemblies, accord- 
ing to W. J. McLachlan of General 
Electric, are definitely toward fac- 
tory assembly and standardization, 
not only because of lower costs but 
as a step toward national defense. 
Maintenance is lower and output 
can be stepped up quickly. In 
line with what Major Lechy said, 
Mr. McLachlan mentioned the de- 
velopment of mobile substations for 
use during construction. 

P. W. Ross (presenting the pa- 
per prepared by J. T. Davis, Super- 
intendent, Heating Div., Indian- 
apolis Power & Light Co.) outlined 
10 yr. experience of the company on 
power interchange and the sale of 
high-pressure steam to industrials. 
This has developed until in 1940 
some 10 percent of the gross revenue 
of the company was from steam 
sales, a major portion from 17 indus- 
trials using steam at from 20 to 245 
Ib. pressure. This was not advocated 
as a solution of the isolated plant 
problem for all companies. 

Industrial plants faced with in- 
creasing output of present boiler 
plants were advised by Prof. R. S. 
Hawley of the University of Michi- 
gan to give increased attention to 
fuel and fuel handling, effective use 
of sootblowers and water treatment, 
and to carefully check traps, steam 
using equipment and piping for 


Fig. 3. Over a lamb .chop, Alfred Iddles (standing) of Babcock & Wilcox shows scant 

sympathy for the operator of a high pressure, high temperature boiler who left it unattended 

to eat lunch. Left to right: S. E. Winston, Illinois Institute and conference director; 

R. E. Turner, Editor, Power Plant Engineering; L. M. Ellison, president Ellison Draft Gage Co. 

and local chairman A.S.M.E.; Alfred Iddles; Professor A. G. Christie, and L. W. Wallace, 
director of engineering and research, Crane Co. 
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Fiqs. 4 and 5. Roger B. McWhorter (left), 
chief engineer of the F.P.C., reviews Ameri- 
can hydro development and plans for speed- 
ing up construction; Sherman M. Woodward 
(right), chief water control planning en- 
gineer of the T.V.A. tells how they control 
reservoirs to meet the conflicting needs of 
flood control, power and navigation all with 
due regard to fish and mosquitoes. At the 
same session W. J. Rheigans, test engineer 
of Allis-Chalmers, told of the design and 
installation of the 48,000 hp., 24.3 ft. dia. 
units at Pickwick Landing 


leaks. Closely related to this were 
the recommendations of C. W. Par- 
sons of Republic Flow Meters, to 
make more effective use of instru- 
ments and controls, for higher effi- 
ciency and more effective use not 
only for steam generation but for 
steam distribution and use in in- 
dustrial processes. 

Four papers of unusual interest, 
especially to central station engi- 
neers, but too long to try to abstract 
here, were presented. In the first, 
Modern Steam Turbine Design, 
C. C. Franck, engineer in charge 
of central station turbines of West- 
inghouse, outlined concisely and in 
considerable detail the designer’s 
problem with particular emphasis 
on blading, creep, relaxation of bolt- 
ing material and other metallur- 
gical problems. In the second, G. V. 
Edmonson, Hydraulic Coupling 
Div., American Blower Corp., 
pointed out the advantages and lim- 
itations of different variable speed 
drives for power plant auxiliaries. 

F. H. Rosencrants of Combus- 
tion Engineering described in con- 
siderable detail the 2000 lb., 960 
deg. F., 650,000 lb. per hr. Lamont 
reheat boiler for Montaup Station, 
the first large forced circulation 
boiler in this country. All joints 
are welded, the superheater is in 
three sections, and three constant 
speed circulating pumps are used. 
The furnace is tangentially fired 
with three coal burners, or two oil 
burners in each corner. In addi- 
tion there are four supplementary 
oil burners in the front wall for 
boosting the superheat when oil is 
used as a fuel. 

In the fourth of these papers, 
A. E. Kittridge, Chief Engineer of 
Cochrane Corp., discussed research 
work of a fundamental nature on 


POWER PLANT ENGINEERING 





such factors as temperature, sur- 
face tension and viscosity, on the 
removal of dissolved gases from 
feedwater, particularly CO, and 
NH,. He eoneluded by showing 
several heater designs for removal 
of gases to very low values and 
showed how the designs are varied 
to meet specific conditions. 

As a conclusion to the feedwater 
session, Prof. Frederick G. Straub, 
University of Illinois, gave a brief 
but inclusive review of water treat- 
ment problems from the standpoint 
of scale, corrosion, embrittlement 
and earryover. Welding has large- 


ly eliminated embrittlement dif- 
ficulties in high pressure units but 
embrittlement protection is still a 
problem in low pressure and in the 
older rivetted boilers. 

Corrosion in steam heat systems 
is, however, still a common com- 
plaint due to dissolved CO,. This 
forms carbonic acid and in the 
presence of oxygen active corro- 
sion results. The remedy is re- 
moval of the CO,, neutralization 
with a volatile alkaline or piping 
change to keep the pipes well 
drained or else completely filled 
with condensate. 


PAINT INCREASES 
HEAT TRANSMISSION 


Test results reported before the S.A.E. show that paint 
has a material influence on cooling efficiency. The tests 
were made primarily in connection with engine cylinder 
finishes, but the resuits are applicable to any service 


By Dr. Myron A. Coler 


Technical Director 
Engineering Products Div. 
Paragon Paint & Varnish Corp. 
Long Island City, N. Y. 


HETHER a coat of enamel 

will hinder the transfer of 
heat from a hot engine surface to 
the surrounding air still appears 
to be a moot one. A 10 percent 
improvement obtained by coating 
an aluminum cylinder with a coat 
of glossy black enamel has been 
reported. Again, there are many 
who reason ‘that such enamels act 
as insulating films and hence tend 
to interfere with heat dissipation. 
Aluminum paint has been recom- 









































Diagram of Test Apparatus. 1, cylindrical 
metal shell, 7.5 in. high, 6.5 in. O.D. 2, coat- 
ing to be tested. 3, asbestos lined cover 
faced with bright tin foil on inside. 4, bi- 
metallic thermoregulator. 5, dial thermom- 
eter. 6, thermocouple. 7, circular, open coil, 
electric heater. 8, relay controlled by ther- 
moregulator. 9, watt-hour meter 


CHICAGO, MAY, 1941 


mended for the conflicting con- 
ditions of keeping heat in, and for 
aiding the release of heat from 
hot metal surfaces. Because of the 
many doubts and differences of 
opinion, it appeared that the only 
valid approach to the answer was 
an experimental investigation. 
After a good deal of trial and 
error work, the simple apparatus 
indicated schematically in the 
drawing was adopted. A standard 
size cylindrical metal shell (with- 
out top or bottom) is mounted 
over the open heater and sealed 
with a cover carrying a dial ther- 
mometer and_ thermoregulator. 
The thermoregulator is adjusted 
to maintain a desired nominal in- 
ternal temperature as measured 
by the thermometer. When equi- 
librium was established, the time 
to dissipate a definite amount of 
energy (usually about 500 B.t.u.) 
as measured by the watt-hour me- 
ter and a synchronized electric 
clock is noted. Surface tempera- 
tures are measured by means of a 
pyrometer. Unless otherwise 
stated, the data refers to metal 
shells of approximately 30 tinned 
26 gage cold-rolled iron can stock ; 


an effective ambient temperature 
of 70 deg. F. and a nominal in- 
ternal temperature of 500 deg. F. 

By comparing the figures ob- 
tained for a coated shell with 
those obtained for the identical 
shell before coating, variations 
due to differences in the base 
metal units are minimized. How- 
ever, in attempting to draw prac- 
tical conclusions, it is important 
to bear in mind that under actual 
operating conditions such influ- 
ences as high air velocities will 
probably tend to decrease the 
magnitude of the effects described 
below so that the figures pre- 
sented must be regarded as in- 
dicative and relative rather than 
absolute. 

The problem is quite compli- 
cated and the behavior of a finish 
seems to depend more on its spe- 
cific structure and composition 
than on its superficial appearance. 
With some vehicles and at certain 
temperatures, a clear finish may 
be superior to the same vehicle 
pigmented with a carbon black; 
with other vehicles and at other 
temperatures, the situation may 


' be reversed. Some glossy blacks 


are more effective than others. 
Flatting certain gloss-blacks to 
semi-gloss finishes by the use of 


Table |. Cooling efficiencies for a series of 
enamels based on the same vehicle 








CooL. 
EFr. 
1.13 
1.12 


CoLoR PIGMENT 
Clear 
White 
Red 

Green 
Aluminum 
Black 


Titanium Dioxide 
Tron Oxide 1.09 
Chromium Oxide 1.09 
Standard Varnish Grade 1.08 
Carbon Black 1.07 





finely divided inerts has little ef- 
fect. 

In order to give a quantitative 
gage of the effect of a coating 
material on the cooling character- 
istics of a metal, there was intro- 
duced the term cooling efficiency 
which is defined as: 

Cooling Rate for Coated Surface 





Cooling Rate for Uncoated Surface 


By way of example, Table I 
shows the cooling efficiencies for a 
series of comparable finishes. All 
the formulations were based on 
the same high speed baking vehi- 
cles and were reduced with toluol 
to the same consistencies. For this 
vehicle, the black appears to be 
the poorest and the clear and 
white the best. In other work with 
a similar type of vehicle based on 
different but closely related res- 
ins, it was found that tinting the 
white with para red improved the 
cooling efficiency. 
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Table Il. 


Cooling rate and cooling efficiency as a function of internal temperature 








B.t.u./Sq. Ft./Min. 
Dea. F. UNCOATED CoATED 
200 2.74 2.97 
300 5.25 5.90 
400 8.23 9.25 
500 11.65 13.00 


Mid-Height 
Coot. Surface Temp. F 
EFF. UNCOATED CoaTED 
1.10 133 125 
1.14 186 170 
1.13 236 215 
1,13 286 260 





In still other vehicles, different 
orders of efficiencies for the differ- 
ent colors may be expected. The 
data does, however, serve to es- 
tablish clearly the useful fact that 
certain enamels will improve the 
cooling characteristics of hot 
metal surfaces such as air cooled 
cylinders. 

If a high cooling efficiency, as 
defined above, were all that was 
required of a good cylinder enam- 
el, it would be a tedious, but 
straight-forward, task to make up 


Table Ill. Variation of cooling efficiency 


with number of coats 








CooL. 

Err. 
1.13 
1.20 
1.23 
1.24 


0.96 


COATING 
1 Coat Enamel 
2 Coats Enamel 
3 Coats Enamel 
4 Coats Enamel 





3/16 in. Layer of Asbestos Paper 





a large number of paints and 
select the one which had the high- 
est cooling efficiency. However, 
the problem of designing finishes 
for cylinders which will not only 
provide the necessary protection 
and good appearance, but will 
also fit nicely into high speed pro- 
duction schedules, involves a con- 
siderable number of formulating 
difficulties. 

Self-priming cylinder enamels 
are now available which can be 
used directly for both priming 
and finishing coats on all of the 
aluminum and ferrous alloys of 
which modern cylinder heads and 
barrels are constructed. They also 
form excellent adherent coats 
over a number of standard pri- 
mers. These enamels. have unusual 
heat, water, oil and gasoline re- 
sistance. Although they are not 
sensitive to even severe overbak- 
ing, they may, nevertheless, be 
cured rapidly at temperatures of 
350 deg. F. and lower. They may 
be readily brushed, sprayed or 
dipped and hence are particularly 
suitable for production line work. 

It therefore seemed logical to 
investigate the cooling efficiency 
of a number of these cylinder 
enamels and to select, for further 
more detailed study, the most 
promising one: a deep black, high- 
gloss finish applied in the form of 
spray coats having average thick- 
nesses of the order of 1 to 2 mils. 
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Table II presents data on 
overall cooling rates and cor- 
rected efficiencies for a series of 
nominal internal temperatures. 
An improvement of the order of 
10 percent was observed at all 
temperatures listed. Application 
of the enamel appears to result in 
a lowering of the surface tempera- 
ture and the magnitude of the dif- 
ference increases with increasing 
temperatures. If the coating ma- 
terial functioned on a simple in- 
sulator, we would naturally ex- 
pect the cooling efficiency to drop 
with increasing coat thicknesses. 

Data presented in Table III 
show a definite improvement in 
the 500 deg. F. cooling efficiency 
with increasing numbers of coats 
so that cooling rate increases in 
excess of 20 percent may be real- 
ized. Since most commercial cyl- 
inder finishes are two or three 
coat jobs, it is interesting to know 
that at least for this particular 
enamel, there appears to be a gain 
rather than a sacrifice in desirable 
thermal characteristics when a 
multi-coat system is employed. 

It would also seem to indicate 
that slight pile-up regions due to 
spray or dip accumulations may 
not exert an undesirable insulating 
effect. Again, a certain amount of 
caution is necessary in attempting 


Table IV. Variation of cooling efficiency with 

nature of the base metal. Note that this data 

shows the effect of one coat of enamel rela- 

tive to the base metal, but does not show the 

cooling rate of one metal compared to 
another 








CooL. 

Err. 
1.13 
1.13 
1.13 


METAL 
Iron, 30 ga. can stock 
Steel, 20 ga. rolled 
Aluminum, 20 ga. rolled 
Aluminum, sprayed on iron can 
stock 
Copper, 16 oz. sheet 


1.14 
1.12 





to draw broad practical conclusions, 
since there is at least some evi- 
dence that prolonged heat treat- 
ment may under certain conditions 
improve the heat dissipating quali- 
ties of the base metal itself. In 
order to have a simple comparison 
with a known insulator, a similar 
metal shell was wrapped with as- 
bestos paper and, as may be seen 
from Table III, the expected drop 
in cooling efficiency was obtained. 

It has been reported that the 
dissipation of heat from bare steel 


surfaces is about 5 to 10 percent 

greater than from aluminum and 

that bronze is inferior to aluminum. 

Table V. Cooling rate and cooling efficiency 

as a function of internal temperature for 

aluminum sprayed surfacel. (The third col- 
umn refers to enamel coating) 








I... 
Dea. F. 
200 
300 


B.t.u./Sq. Ft./Min. 
UNCOATED COATED 
2.97 3.28 
5.90 6.60 
400 9.40 10.40 1.12 
500 13.21 15.05 1.14 


Without accepting or rejecting 
these findings Table IV gives data 
for several sheet metal cylinders 
and an aluminum sprayed steel 
shell, showing the relative effect 
of one coat of enamel. Cooling 
efficiencies appear to be almost in- 
dependent of the nature of the base 
metal. 

Since sprayed aluminum is fre- 
quently used as the sole coating, 
it was interesting to note the im- 
provement in cooling efficiency ob- 
tained by the additional enamel 
coat. Further data on cooling 
rates and efficiencies at several tem- 
peratures are embodied in Table 
V'. Improvements of the order of 
10 percent were obtained through- 
out the temperature range and 
again two coats proved to be ap- 
parently more effective than one, 
the second coat for 500 deg. F. 
internal temperature increasing 
the cooling efficiency from 1.14 to 
20: 

1It is a coincidence that the sprayed 
(but not enameled) cylinder in Table V 
shows the same heat loss in B.t.u. as 
the coated iron shell of Table II. By 
itself this might indicate that the alu- 
minum spray has the same effect as one 
coat of enamel and thus be inconsistent 
with Table IV. This point is further 
amplified and explained in a letter from 
Dr. Coler to the editors: 

“The sprayed aluminum coating was 
applied to one of the can stock shells of 
the type used to secure the data pre- 
sented in Tables I, II, III and IV and the 
first item of Table V. The surface was 
first sandblasted and then sprayed; the 
resulting finish was fairly rough, whit- 
ish and dull. Because of the large num- 
ber of complex factors upon which the 
overall cooling rate depends, and be- 
cause, in general, no two blank shells 
are exactly alike, the overall cooling 
rate figures cannot be regarded as abso- 


lute for a group of shells. 
“However, sufficiently reproduceable 


Coon. 
Err. 
pe | 
ra3 





results may be obtained with any indi- 
vidual cylinder to consider the cooling 
efficiencies (which are based on a com- 
parison of a coated cylinder with the 
same cylinder uncoated) as accurate 
within the stated precision limits. It is 
an unfortunate coincidence that the 500 
deg. F. figure for the aluminum sprayed 
shell happened to almost coincide with 
the corresponding figure of another 
enameled shell. The coincidence appears 
to be due to a difference in the two blank 
shells rather than a similarity in the 
effects of aluminum spray and enamel 
finishing. The following supplementary 
data, based on work with still another 
shell, may indicate this point more 
clearly.” 

The supplemental data showed the 
following overall cooling rate in B.t.u./ 
sq.ft./min.: blank, 11.45; aluminum 
sprayed, 11.42; plus one coat of enamel, 
12.95; plus two coats of enamel, 13.60. 
The respective cooling efficiencies rela- 
tive to the blank shell are, therefore, 
1.00, 1.14 and 1.20 which are consistent 
with 
III an 
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cooling efficiencies in .Tables II, 
d Iv. 
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THEY AIN‘T WHAT THEY AIN'T 


Comments on the article "Engineers and What 
They Ain't" in the April issue were many and 
in some instances violent. Many writers liked 
it, but others exemplified by one of the two 


letters presented here, insist that engineers 
ain't what the author of the article said they 
ain't. Kohlar and Gibbons express themselves 
here. Other letters will be presented later 
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_ we presented the article 
about Engineers and What They 
Ain’t in the April issue we knew that 
we were stirring up trouble, that is, 
trouble for ourselves. The article was 
referred to as “dynamite” and we still 
feel that we were correct in this 
opinion despite the fact that one cor- 
respondent claims it was only exhaust 
gas. Be that as it may, we started a 
lot of discussion, much of which is 
well worth thinking about. One writer 
took us to task very severely for pub- 
lishing what he considered a grave libel 
on the engineering profession and 
when we read that, we were inclined 
to feel badly about the matter, but after 
reading other letters and having “slept” 
on the situation, so to speak, we still 
feel that the article by “One who Isn’t 
Either” was worth while. 


We know only too well that there 
is another side to the question. If 
we had not known that we would not 
have dared publish this article, because 
then the case against the engineering 
profession would indeed be serious. 
All of us who take pride in being 
known as engineers are aware of the 
various facts incorporated both in the 
original article and in the comments on 
it presented here, but it sometimes 
takes discussions of this character to 
bring these facts home to us in their 
true relation to each other. Any gradu- 
ate who has spent a number of years 
in an engineering college knows that 
bridges and great dams are not built 
the way they try to make people be- 
lieve they are built in the movies, but 
quite often these young men are in- 
clined to place an undue amount of 
emphasis on engineering knowledge 
among the various other attributes 
necessary for high success in the engi- 
neering world. 


However, judge for yourself as to 
whether we committed an indiscretion 
in presenting the article or whether 
we added something to sum total of 
understanding about the matter. While 
some comments were severely critical 
others felt that the discussion was of 
value. Among the latter was George 
Morley of the American Water Works 
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and Electric Co. Quoting from a letter 
on other matters in which he refers 
incidently to the article, “I enjoyed 
very much reading the article in the 
April issue entitled Engineers and 
What They Ain’t. This type of article, 
it seems to me, is valuable to the 
young engineer in pointing out to him 
that the way to the top is by hard 
work alone.” 
Originally it had been our intention 
to present the comment on this article 
in the “Letters and Comments” section 
but due-to its volume and its obvious 
interest we decided to give it a more 
prominent place and so we present 
two of the more important letters we 
have received here. Others will be 
presented in subsequent issues. 


Thumbs Down Says Kohlar 
Editor, P. E. & E. 

I was greatly surprised—shocked, 
would not be too strong a word—when 
I read in the April issue the article 
entitled “Engineers and What They 
Ain’t, by One Who Isn’t (Period).” 
Lest there be many more of your read- 
ers who share the pessimistic opinions 
of the anonymous author, allow me to 
quote from two immortal documents. 
First, the Bible: But Martha was 
cumbered about much serving, and 
came to him and said, “Lord, dost thou 
not care that my sister hath left me 
to serve alone? Bid her therefore that 
she help me.” And Jesus answered 
and said unto her, “Martha, Martha, 
thou art careful and troubled about 
many things: but one thing is needful; 
and Mary hath chosen that good part 
which shall not be taken away from 
her.” (Luke X, 41-43). Second, the 
Declaration of Independence: ‘“—that 
they are endowed by their Creator 
with certain unalienable rights, that 
among these are Life, Liberty and the 
pursuit of Happiness.” 

For years engineers have gloried in 
the tradition of being Sons of Martha, 
we have been happy to bend our backs 
and sweat and strain that the more for- 
tunate offspring of Mary might sit. at 
the feet of the Master and enjoy “that 
good part which shall not be taken 
away.” As we grow older, most of us 


lose in greater or lesser degree our 
youthful enthusiasm and idealism; but 
few of us, indeed, surrender completely 
the enjoyment of that thrill of satis- 
faction which comes with a job well 
done, even if the financial recompense 
appears to be inadequate. I do not 
think it would be amiss, Mr. Editor, 
for you to print Kipling’s inspiring 
poem, “Sons of Martha,” in this section 
of your book.1 Kipling really captures 
the spirit of self-sacrifice that drives 
all real engineers ahead. He needn’t 
be building a railroad through a track- 
less waste; he may be only a minor 
slip-stick pusher in a large organization 
—but the spirit is there! 


Turning now to the second quota- 
tion, it is quite evident that the Declara- 
tion guarantees us our Life and our 
Liberty, but that ‘it requires us to chase 
after our own Happiness. It states in 
very positive terms that the world 
does not owe us a living; it owes us 
only the opportunity to earn a living. 
The rights and privileges granted with 
a college degree are the right to get a 
job and the privilege of enjoying what- 
ever sustenance one may carve out for 
himself. Some colleges even grant 
immunities with their degrees. This 
presupposes that the’ recipient of the 
degree has developed his intelligence to 
the point where he is immune from the 
petty annoyances that bedevil those 
who have not had his advantages of 
education, it does not imply immunity 
from hard work. 


No sane man ever enters the engi- 
neering profession—or any other pro- 
fession, for that matter—with the 
idea of amassing a fortune and retiring 
at forty. He enters the profession be- 
cause he has some innate love for the 
work, and because it appears to offer 
the ideal way for him to earn his living. 
The movies and the fiction pulps will, 
of course, play up the glamorous side 
of the profession; but look for a mo- 
ment at what they have done to all 
professions. Dr. Kildare can walk 

1To do that it would be necessary 
to obtain special permission from the 
executors of the Kipling estate. The 


poem can be found in any edition of 
Kipling’s collected works. 
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down Broadway and tell by the way 
that the third button on my _ vest 
twitches when I move my right foot 
forward that I am suffering from a rare 
tropical fever. But for every Dr. 
Kildare, there are thousands of young 
doctors prescribing pink pills for 
measles and yellow pills for belly- 
ache, and collecting less than $2000 a 
yr. for all the pain which they relieve 
and the diseases that they cure. Mr. 
Tutt can walk calmly out of his law 
office and go fishing with the Sacred 
Camels of King Meneluk whenever the 
fancy moves him; but for every Mr. 
Tutt there are thousands of struggling 
young lawyers, poring over mortgages 
and leases, who are happy if there is 
a hundred bucks left after the office 
rent is paid. The majority of young 
engineers have jobs that will provide at 
least beer and skittles. 

And why, pray, should the young 
engineering graduate expect to take the 
world by storm? He has spent 4 yr. 
or so reading about what other men 
have learned by patient labor over the 
course of centuries. His knowledge 
of Physics, for example, is astounding. 
He probably would astonish old Sir 
Isaac, himself—perhaps he knows even 
more Physics than Ike did. But tell 
me this: Have you seen any Isaac 
Newtons walking out of engineering 
colleges lately? The point that I wish 
to emphasize is this: Any young engi- 


The generations of slavery. 


neer who has exceptional talent or 
ability, who truly stands far above the 
common herd, must eventually find a 
high place in the profession. Emer- 
son’s crack about mouse-traps is still 
a good one, and I ain’t kidding! With 
colleges and universities turning out 
engineering graduates at the rate of 
some tens of thousands every year, 
where is the wonder that all of them 
do not become Goethals, Roeblings, 
or who-nots? Most of them collect 
a steady job with a decent living for 
the rest of their lives, and most of 
them have no right to ask for more. 

The original article extols the 
pyramids. True, that “gigantic rock 
piled on gigantic rock” is still to be 
explained; but so is the spilled blood, 
the broken bodies, and the generations 
of slavery of the entire Hebrew race 
which supplied much of the labor. 
The pyramids thrust up their rocky 
pinnacles above the sands of the Egyp- 
tian desert, a monument to the egotism 
of long-dead Pharaohs, and to the 
lamentations of bereaved mothers; but 
the Hebrew Passover returns year 
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after year as a reminder to millions of 
souls that a determined spirit can con- 
quer the lash and the tyranny of a 
despot, be his name Cheops or Nature. 
The Pygmy of the Belgian Congo is 
also mentioned as a master builder. 
Here are fully matured men building 
bridges with trees and saplings, and 
being hailed as unrecognized geniuses! 
I’ve got a troop of Boy Scouts who 
build bridges like that every summer, 
and do it for fun. Further, any man 
who can take a “heterogeneous con- 
glomeration” of cables, bars, and gird- 
ers and build a bridge is a genius. 
“Heterogeneous” means consisting of 
dissimilar elements, and “conglomera- 
tion” means a sticky mass. Start with 
a mess like that and build a bridge. I 
dare you. 

In your comment on the article, Mr. 
Editor, you called it dynamite. May 
I suggest a visit to your oculist? That 
isn’t an explosive, it is merely some 
exhaust gas which is entirely harmless 
unless the concentration becomes too 
great. You also have characterized it 
as iconoclastic. Well, maybe Mr. 
Aesop’s fox was an iconoclast too; 
but most of us still think that the 
grapes are pretty good—that is, those 
of us who can reach them. 

G. CampBeL_L KoHLarR 


Long Island City, N. Y. 


“Blood, Sweat and Tears” 
Dear Sir: 

I have read with considerable in- 
terest, “Engineering and What it Ain’t, 
by One Who Isn’t Either,” and ’tis 
indeed a sorry tale, or at any rate, it 
must be to anyone who is inclined to 
indulge in self pity, but, life is like 
that.. Churchill told the English that 
he had nothing to offer but “sweat and 
blood, and tears” and that is what life 
generally offers, only, some people for- 
get the tears, glory in the sweat, and 
don’t mind a little blood occasionally. 
Such men make history, or at any 
rate they never find life entirely a 
failure, no matter how hard the going. 

The trouble with many of us is, that 
we don’t really know what we want. 
I never knew a draftsman who didn’t 
think that he wanted to get away 
from the board, and be an engineer, 
but, the drafting board is one of the 
comparatively few places where real 
engineering is done, and very often a 
good designing draftsman earns more 
than an engineer, and does more real 
engineering too, at any rate he often 
has to know more. I speak from per- 
sonal experience in both capacities, so 
it isn’t the slightest use telling me 
it isn’t true. 

It is surprising how many engineers 
don’t have to do much real engineer- 
ing, even the so called consulting engi- 
neer is generally engaged in spending 
his client’s money to best advantage, 
and not in designing. If anyone thinks 
that he can tell the large manufactur- 
ing companies how to design their 
equipment, he had better wake up, and 
stop dreaming, and when they tell him 


how it should be installed and operated, 
he had better listen carefully, ‘‘or else.” 
I remember, much to my surprise, 
hearing the executive vice-president of 
a large public utility, tell a group of 
engineers, with evident sincerity, that 
he was not an engineer, and this, in 
spite of the fact that he was an engi- 
neering graduate, and probably had 
had as much engineering experience 
as most of his hearers, but his present 
financial and executive responsibilities 
made it impossible for him to keep 
pace with engineering developments. 
Too many of us want to hold big 
business or executive positions, but, 
we forget that that is quite different 
from being a good engineer, although 
it is really surprising how many en- 
gineers do become successful business- 
men, but, the point is, that they don’t 
do it simply by being engineers, they 
have to be something else as well. 
Herbert Hoover became president 
of the United States, and prominent in 
such widely different fields, that many 
of us have forgotten that, at one time, 
he was a highly successful engineer, 
and made a lot of money at it too, but, 
perhaps that was because he was some- 
thing more than an engineer, even then. 


The fact of the matter is, that if 
we want a thing, we must go after 
that thing, and not something else. We 
complain that the president of an engi- 
neering or manufacturing concern, so 
often comes up from the sales or 
financial side of the organization, but 
that is because such positions call for 
trained business and financial men, and 
if you want that kind of position, you 
have got to get the training, even 
though you are an engineer. 

The other fellow’s field always looks 
greener than our own. Some lawyers 
make big fortunes, but only the other 
night, I heard it stated on the radio, 
that the average earnings of lawyers 
throughout the country, is $2,000 a 
year, and how many young lawyers 
who have been called to the bar, never 
get a chance to practice at all? 

As a matter of fact, in many large 
concerns, the engineers are rather 
better paid than the average employe 
in other departments. Of course, most 
of them don’t earn as much as a union 
electrician, who around New York, 
gets $2.00 an hr., and time and a half 
for overtime, but then, a great many 
of them don’t know as much about 
their business, or at any rate, they 
don’t do as much. 

The labor unions are, at least, re- 
alistic, they know what they want, 
and they do something quite definite 
about it. I do not say that engineers 
should join labor unions, but I do say 
that they should not be too proud to 
fight, and should at least be as practical 
as a temperamental prima donna, who 
often makes the rest of us look like 
shrinking violets, when it comes to de- 
ciding what she wants, and getting it, 
even if she has to join a union. 

James O. G. Grpzons 

Bloomfield, N. J. 
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Spacing Boiler Blowdown 
Periods From the Rate of 
Evaporation 

By George Blum 


ALL NATURAL WATERS contain solid 
substances either in solution or in me- 
chanical suspension. To such waters as 
are used in steam generating equipment, 
other solid substances such as alum or 
one or more of various alkaline com- 
pounds, are usually added, the alum as 
a coagulant in the filtration from the 
water of substances in suspension in it, 
and the alkaline compounds to neutralize 
or remove scale or sludge forming sub- 
stances in solution. Upon evaporation 
of the water in the boilers the concen- 
trated solution or mixture remaining, is 
usually removed by the familiar proce- 
dure of blowdown. Reduced to its clear- 
est definition this procedure is simply the 
blowing out of the boilers of a part of 
the concentrated solution and the dilution 
with make-up water of the remainder to 
a safe level below the minimum density 
at which the dissolved or suspended 
solids precipitate out to form sludge or 
scale, or cause the water to foam. 

Except in plants using very little make- 
up water, having make-up water contain- 
ing very small amounts of impurities, or 
using continuous blowdown or other au- 
tomatic concentration control, the blow- 
down of concentrates is a routine proce- 
dure usually carried out at 3, 4, 6 or 8 
hr. intervals. Once this routine is estab- 
lished in a plant, little regard is taken 
of the variable rate of increase in the 
density of the solution or of the quan- 
tity of water evaporated between blow- 
down periods. 

If the load upon a boiler is fairly 
constant—that is, if the quantity of water 
evaporated between blowdown periods is 
the same—regular blowdown of concen- 
trates at multi-hourly intervals is a 
reasonably proper and efficient procedure 
to adopt. But when loads are highly 
variable and the concentration of solids in 
the feedwater high—conditions found in 
a possible majority of plants—routine 
blowdown may be ineffectual in keeping 


a boiler from foaming, reducing scale 
formation or preventing deposits of 
sludge from baking on metal walls and 
causing tube failures. 

Careful observation of power plant 
practice shows that the mere opening of 
a blowdown cock for a period of several 
seconds each several hours of boiler op- 
eration is so often an inefficient method 
of reducing the concentration of solids 
that some variation in this procedure 
should be adopted. For under constant 
pressure a 60-sec. full opening of the 
blowdown cock will result in the escape 
of as much water from the boiler at one 
time as at another, regardless of the 
quantity of solids in solution or suspen- 
sion in it. 

Assume that the load upon a boiler 
varies from 50 to 150 percent of ‘rating. 
If the load fluctuations are frequent and 
regularly reach not too extreme peaks 
and depressions between each blowdown 
period (Chart A), regular blowdown at 
multi-hourly intervals is acceptable, pro- 
vided blowdown periods and intervals 
are of proper duration. During each in- 
terval the quantity of water evaporated 
is then nearly the same; at each blow- 
down period the concentration reaches 
the same density. And a 60 sec. blow- 
down period reduces the concentration 
to the same grains per gallon or parts 
per million ratio. Frequent and regular 
load fluctuations, no matter to what rea- 
sonable extremes, affects the blowdown 
hardly at all. 

However, if major load fluctuations 
occur on a 24 hr. schedule from peak 
to peak, while blowdowns are carried 
out at regular fractions of this time, a 
highly inefficient condition exists (Chart 
C). A 60 sec. blowdown with open cock 
at the end of an interval during which 
the boiler operated at 50 percent of 
rating will result in the removal of only 
one-third as much solids as a 60-sec. 
blowdown after an interval during which 
the boiler evaporated water at 150 per- 
cent of rating. In the first case the con- 
centration may be far from the precipi- 
tation point. Heat and treated water 
may be uselessly wasted. While in the 
second case the solids may build up to 


dangerous foaming or scale forming 
concentrations. Mention of the heat and 
treated water wasted in untimely blow- 
down is made merely to show that the 
loss in efficiency is at both ends of the 
scale. It is the condition of overdue 
blowdown, with the likelihood of engine 
priming or scale forming, which should 
be most guarded against. 

To further clarify this point, consider 
the three charts, all taken from the same 
boiler, given herewith. While showing 
many pronounced fluctuations in load, 
Chart A indicates that the boiler is evap- 
orating water at a uniform hourly rate 
throughout the 24 hr. period of opera- 
tion. If at this evaporative rate the 
feedwater solubles reach foaming or 
sludge precipitating concentrations at the 
end of 10 hr. regular blowdown may be 
resorted to at the end of 8 hr. intervals, 
and give satisfactory results. 

Chart B shows the boiler operating at 
approximately 200 percent of the evapor- 
ative rate recorded on Chart A. If the 
boiler water reaches dangerous foaming 
or sludge precipitating concentration at 
the end of 10 hr. under the conditions 
shown by Chart A, the same concentra- 
tion will be reached in one-half that 
time, or 5 hr., under the increased rate 
of evaporation shown by Chart B. Under 
the increased load the boiler should be 
blown down at the end of 4 hr. intervals. 

Chart C shows wide fluctuations in 
the hourly rate of evaporation, yet with 
approximately the same total amount of 
water evaporated as under the conditions 
shown on Chart A. But whereas regular 
multi-hourly blowdown is quite proper 
under the conditions shown by Chart A, 
regular blowdown, say at the beginning 
of each 8 hr. shift (7:00 a. m, 3:00 
p. m., and 11 p. m.) would not efficiently 
deconcentrate the water under the condi- 
tions shown on Chart C. Forty percent 
more water is evaporated on the first 
shift (7:00 a. m. to 3:00 p. m.) as on 
either of the other two shifts. Beginning 
at 7:00 a. m., a foaming or sludge pre- 
cipitating concentration would be reached 
approximately 2 hr. earlier than under the 
evaporative rate shown by Chart A. 

While foaming is likely to take place 
at the time of peak loads, precipitation 
of sludge or scale will take place in the 
intervals of light loads. The cause of 
this may be found in the variable velocity 
of circulation. Since the size and number 
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of solid particles capable of remaining 
in suspension in a liquid varies directly 
as the sixth power of the velocity, a 
boiler being forced will retain practically 
all precipitates in mechanical suspension 
in spite of the high rate of evaporation. 
This is due to the rapid circulation 
caused by the violence of ebullition. Only 
when the evaporative rate begins to 
slacken appreciably will any sludge or 
scale be deposited. This is the danger 
point, for after peak loads the concen- 
tration will be high. A few minutes at 
50 percent rating after a continued 150 
percent peak may allow more scale to 
form than would otherwise be deposited 
during a full 24 hr. run at 150 percent 
rating without so much as one blowdown. 
Or a sudden demand for steam made 
upon a near saturated solution after a 
period of depression may cause extreme 
foaming, with resultant carryover into 
superheaters, engines or processing coils. 

Referring to Chart C, the first blow- 
down after the first shift takes over 
at 7:00 a. m. should take place between 
11:00 a. m. and 11:40 a. m., the second 
at a point along the line where the load 
falls after 3:00 p. m. A third blowdown 
should coincide with the 9:30 p. m. de- 
cline; while if the 5:30 a. m. to 6:30 
a. m. depression is allowed to pass with- 
out a blowdown, precipitation of solids 
is likely to take place during the hour 
in which the circulation of water has 
almost ceased because of the extremely 
light load. 

While unforeseen peaks and depres- 
sions in the evaporative rate cannot be 
guarded against, much may be done in 
many plants to space blowdown periods 
in conformance with known and prede- 
terminzble load variations. Firemen and 
water tenders may be instructed to de- 
concentrate by blowdown whenever a 
falling load line and estimated plani- 
metric reading (or integrator reading) 
of the fllowmeter chart shows that the 
boiler water is approaching the foaming 
or precipitation point. Supplanting the 
regular time interval of blowdown with 
an approximate integrator record coin- 
ciding with a falling load line should 
show a marked increase in efficiency. 


Curbs Under Stoker 
Ram Boxes Improve 
Housekeeping 

By S. H. Coleman 


THE OPERATION of underfeed stokers 
is quite often complicated by fires in the 
feed hoppers. This trouble is most com- 
monly experienced immediately after 
lighting off a cold boiler or following 
long banking periods and is usually 
caused by the outward burning of fuel 
in idle ram cylinders. After the fire 
reaches the hopper, coking is likely to 
occur. Unless steps are taken to break 
up the resulting formation and extin- 
guish the fire, feed through the affected 
ram will be interrupted and there will 
be an outpouring of acrid smoke into the 
room. Such an interruption of coal feed 
may seriously affect the fuel bed on the 
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stoker and result in the exposure of one 
or more sections of the grate surface 
to the direct radiant heat of the furnace. 
Should this occur the metal may become 
overheated and damaged. 

In the absence of permanently in- 
stalled agitating devices, the time hon- 


ASPHALT _ 
APPLIEDHOT \ 


RICH CONCRETE » 
MIXTURE 








FLOOR 
CHIPPED 





Curb under Stoker 


ored: method of combatting this trouble 
is to break up the coke accumulation 
with a bar and then to extinguish the 
fire with water, using a hose terminating 
in a section of pipe that can be pushed 
down through the coal in order to reach 
the affected area. The use of water how- 
ever, has a tendency to create an espe- 
cially messy housekeeping condition es- 
pecially where, as is generally the case, 
no provision has been made for its 
drainage. 

In a large southern power plant boiler 
room, housekeeping has been greatly im- 
proved by building low concrete curbs to 
enclose the area under the ram boxes 









and providing drain lines as shown in 
the drawing. These curbs are half round 
in cross section and are bonded to the 
floor by chipping the old surface and 
using a rich cement mixture. After dry- 
ing, the curbs are coated with asphalt, 
applied hot, to waterproof and protect 
them from mechanical injury. 


Note on Use of 250 Year 
Calendar 


VERNON PALEN, designer of the 250 
yr. calendar presented on page 100 of the 
March issue, calls attention to an un- 
fortunate distortion that occurred in mak- 
ing the chart. In assembling the chart 
when the March issue reached him, Mr. 
Palen found that the circle is not a true 
circle and as a consequence the gradua- 
tions do not match up quite as they 
should. Since receiving Mr. Palen’s let- 
ter we checked back to discover wherein 
the process of making the engraving the 
distortion occurred and found that it 
took place in making the photostat which 
served as “copy” for the engravers. We 
regret very much that this distortion oc- 
curred, but hope that by calling atten- 
tion to it here, those that attempt to 
use the calendar will be warned of the 
distortion. 













































































































































“I wish | knew some tactful way of telling him he's got it upside down!" 
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FOR THE PLANT 
ELECTRICIAN 


Accidental Grounds on 
Unbalanced Neutral 
Systems 

By Eugene George Key 


SMALL FACTORIES whose power and 
light requirements are not large enough 
to warrant separate transformers for 
power and lights, use the system shown 
in Fig. 1. In this figure, the secondary 
windings of a 3 phase transformer are 
shown with the 3 phase lines A, B, and 
C and the unbalanced neutral tapped from 
the A-B winding. A, B, and C are the 
power lines and A, B, and neutral are 
the lines forming a 3 wire Edison system 
for lighting circuits. 


not give a light from phase to ground is 
the grounded phase. The reasons for 
this “dead phase” will be apparent from 
a theoretically practical consideration of 
this system. 

Suppose an accidental ground occurs 
on A phase, as at X in Fig. 2. Theor- 
etically, a full ground would have zero 
resistance between A phase and ground 
and, consequently, would allow infinite 
current to flow. The voltage between A 
and neutral would then be zero, and the 
voltage between B and A and C and A 
would be the same as the normal volt- 
ages between B and neutral and C and 
neutral, or 115 and 199 v. respectively. 
Actually, a current of two or three times 
the normal full load current rating of 
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Because of the unbalanced voltages 
from the phase lines to neutral, the main- 
tenance electrician meets particular diffi- 
culties in locating accidental grounds. A 
knowledge of the theoretical conditions 
of the unbalanced voltages between phase 
and neutral under normal and ground- 
fault conditions will help considerably in 
locating troubles of all kinds. 


Suppose that the voltages between A 


and B, B and C, and C and A are 230 v. 
Then the voltage between A and neutral 
and B and neutral will be half of this 
value, or 115 v. The voltage from C to 
neutral, however, will be 1.732 times 115 
or 0.866 times 230, or 199 v. This condi- 
tion should warn the electrician against 
using an ordinary light bulb to test all 
voltages between phase and ground. If a 
115 v. lamp is used between A or B 
and neutral, nothing less than one 230 v. 
lamp or two 115 v. lamps in series should 
be used from C to neutral. If a 230 v. 
lamp is used from A or B to neutral, 
it probably will not light sufficiently to 
give an indication. A 115 v. lamp from 
C to neutral will explode. The same 
conditions exist if the test is made from 
any phase to ground. 

Since the neutral wire is grounded at 
or near the transformer, this system can- 
not be tested in the usual way for the 
location of grounds. A lamp from phase 
to ground will always give an indication. 
A peculiarity of this system is that a 
full ground on any of the phases results 
in the elimination of that phase from 
the system so that the phase that does 
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the transformer might produce an effect 
very near these conditions. 

A full ground seldom occurs, how- 
ever, but partial grounds are rather com- 
mon. Ifa cable run is through a wet or 
damp area, the moisture can seep into 
the insulation and cause a leakage to 
ground. If conduit or other fittings are 
not tight, any vibration may rob the 
insulation thin and cause a partial ground. 


Suppose a ground is severe enough to 
cause the voltage between A and neutral 
to drop to 50 percent of the normal 
voltage, or about 57 v. This voltage is 
too low to light a 115 v. lamp, and a 
lamp test will seem to indicate a full 
voltage ground. An accurate test can 
be made only with a voltmeter. The 
voltage from A to B will be 172 v. 
instead of the normal 230, and the volt- 
age from C to A will be 207 v. For 
any degree of ground on A phase, the 
voltages in the system will have the 
following limits if the normal phase-to- 
phase voltage is 230: 


A to neutral—0 to 115 v. 

A to B —115 to 230 v. 

B to neutral—steady at about 115 v. 
Bto C —steady at about 230 v. 
CtoA —199 to 230 v. 

C to neutral—steady at about 199 v. 


Any variations in these values will 
be caused by the fact that under load, no 
transformer output voltage is exactly 
constant. The normal phase voltage of 
a 230 v. transformer may range from 
240 to 220 v. from no load to full load 


and varies with differently designed 
transformers. 

If the accidental ground should oc- 
cur on B phase instead of A phase, the 
same conditions will be present in rela- 
tion to B phase as were described for 
A phase with a ground on A phase. Ac- 
cordingly, the voltage limits for the sys- 
tem with-a full or partial ground on B 
phase are: 

A to neutral—steady at about 115 v. 

A to B —115 to 230 v. 

B to neutral—0 to 115 v. 

B to C —199 to 230 v. 

CtoA —steady at about 230 v. 

C to neutral—steady at about 199 v. 

In Fig. 3, at X is represented a 
ground on C phase. The variations in 
voltages depending on the severity of the 
ground fault in this case are entirely 
different. The following table gives the 
limits on the voltages with a ground on 
C phase: 

A to neutral—steady at about 115 v. 

AtoB —steady at about 230 v. 

B to neutral—steady at about 115 v. 

Bsto.€ —115 to 230 v. 

CtoA —115 to 230 v. 

C to neutral—0 to 199 v. 

It should be noted that with a ground 
on C phase, the voltages from B to C 
and from C to A will be approximately 
equal for any degree of ground fault on 
C phase. 

An accidental ground on an un- 
balanced neutral installation is more 
serious than on almost any other system, 
as the voltage values in this article in- 
dicate. A ground on this system may 
put out not only about half of the 
lighting circuits in a factory, but will 
also interfere with the operation of all 
motors, heaters,. furnaces, and other 
power equipment. A heavy ground on 
C phase, for instance, will reduce the 
system to an ordinary 3-wire Edison 
system—single phase. Accordingly, not 
a motor will start and those that are 
running will carry only a fraction of 
their rated loads if they will run at all. 


Overloading Electrical 


Circuits 
By George L. Radamaker 

A COMMON practice in many power 
plants, is to add renewable fuse links 
to a fuse cartridge in multiple so that 
it will carry an increased load caused by 
greater power load added to the circuit 
caused by grounds or short circuits. 

This is especially true in many re- 
frigerating plants where electrical wiring 
passes through cooler walls and the 
insulation of the electric wire deteriorates 
rapidly. It seems to be a general prac- 
tice to add a couple of extra links to 
a fuse to carry the load. I have seen 
as many as three extra links added to 
a renewable type fuse making a 30 amp. 
fuse capable of handling 120 amp. 

This should not be condoned even as 
a temporary measure, as it may be more 
costly in the long run if a serious fire is 
started. It is much better to install a 
fuse block from the service and run 
temporary-open wiring to where it is to 
be used. 
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FOR THE DIESEL OPERATOR 


Heating Diesel Stations 


SEVERAL methods of heating Diesel 
stations by waste heat are available. Con- 
siderable quantities of heat at low tem- 
perature, not exceeding 150-160 deg. F. 
can be reclaimed from the jacket cooling 
water by circulating it, either direct to 
radiators or unit heaters or by means 
of an intermediate heat exchanger. Due 
to the low temperature, however, this is 
not as satisfactory as the use of waste 
heat boilers where higher water tem- 
perature, or even low pressure steam 
can be generated by the exhaust gasses. 

Another method that is in fairly 
common use, and while it requires little 
equipment and gives good results is 
shown by the sketch. A section of the 
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Arrangement used for reclaiming heat from 
exhaust to heat engine room 


exhaust pipe, or muffler is enclosed and 
air circulated over it by means of a 
small fan. In the sketch shown, the fan, 
mounted on the floor, takes its suction 
from the room, blows the air over the 
muffler and discharges through a grill 
near the ceiling. 

The sheet metal baffle while not essen- 
tial is effective in reducing eddy losses 
in the duct and in maintaining a high air 
velocity across the muffler so as to give 
good heat transfer. The grill should 
have adjustable louvers, which in some 
cases should be set for vertical, in some 
cases for horizontal deflection depending 
upon the shape of the engine room and 
number of units. 

In the above plant, vertical deflection 
is used because there are several engines 
each with a heating unit. This gives 
good distribution of warm air through- 
out the length of the room, while proper 
distribution across the width of the 
room is obtained by adjusting the lou- 
vers. By closing the top louvers and 
opening the one at the back of the stack, 
the fans can be used for ventilating the 
engine room in the summer. 
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Low Temperatures Affect 
Diesel Operation 


AFTER an engine has been built and 
delivered to the customer, there is little 
he can do about the combustion process 
outside of maintaining the equipment in 
good condition. The one variable which 
is reasonably under his control is operat- 
ing temperature and where possible the 
combustion chamber temperatures should 
be kept high. Low temperatures tend to 
reduce the certainty of ignition, and a 
point may eventually be reached with 
some fuels where the engine misses badly 
or simply will not run. The engines 
will digest so called low quality fuels 
with least difficulty under the conditions 
which result in high combustion chamber 
temperatures. Conditions favoring high 
combustion temperatures are heavy loads, 
moderately high speed and heavy loads, 
high jacket water temperature and high 
air temperatures. 

Low temperatures accompanying light 
loads have made it necessary for engines 
to use higher cetane fuel than that 
normally supplied. If the temperatures 
and loads both fall, further increases in 
cetane number are required. Test data 
on a high speed automotive Diesel at 
Y load, about 32 hp., shows that a drop 
in water jacket temperature from 165 to 
130 deg. F. raised the cetane requirement 
from 50 to 54. The combustion efficiency 
does not appear to be impaired by the 
lower water temperatures since the ex- 
haust remains equally clear at the hot 
and cold conditions. Thickening of the 
lubricating oil due to lower temperatures 
affects the fuel consumption and the out- 
put by reason of the greater friction 
losses which result. W. S. Mount and 
G. A. Hope, Socony-Vacuum Oil Co., 
Inc., before the S. A. E. 


Sewage Plant Recovery 


THE City of Greensboro, North Caro- 
lina, has a peculiar problem in the dis- 
posal of wastes due to the fact that 25 
percent of the total sewage flow consists 
of industrial textile drainage and amounts 
to 2,000,000 gal. per day, equivalent to 
that of a population of 20,000 people. 
Ordinary treatment as applied to domes- 
tic sewage is not adapted to handling 
textile wastes due to the irregularity of 
discharge and the toxic effect on biologic- 
al organisms that are essential to usual 
sewage treatment. The arrangement 
worked out to meet these conditions are 
interesting. The brief account here 
presented appeared originally in an issue 
of “Heat Engineering.” 

The Greensboro disposal plant was 
designed accordingly, with utmost flex- 
ibility in operating methods and types of 
treatment. This flexibility is carried 
throughout the plant and is illustrated 
by the fact that there are four 
alternate methods of obtaining hot 





Waste heat water heaters in exhaust line 
from gas engines 


water. The hot water is used in heat- 
ing coils in the digesters to maintain 
a temperature of about 90 deg. F. in the 
sludge and thus facilitate the production 
of sewage gas. This digester gas in 
turn is used for heating and for power 
production in two 150 hp. engine-gener- 
ators and furnishes over 95 percent of 
all power requirements. Thus it is ap- 
parent that an adequate supply of hot 
water is essential to the successful opera- 
tion of the sewage treatment cycle. When 
the engines are running, the hot water 
is obtained from two, waste-heat water 
heaters, shown in the accompanying 
photograph, which absorb heat from the 
engine exhausts. Aside from the initial 
investment, the cost of obtaining this 
hot water is zero. Alternative supply 
of hot water may be obtained from en- 
gine jacket water, a coal-fired standby 
boiler, or two gas-fired boilers. 


Expansion Joint from 
Ordinary Pipe 
By W. F. Schaphorst 
How TO MAKE an emergency sliding 
expansion joint out of ordinary 2 in. 
and 2% in. pipe and an ordinary 2% in. 
pipe coupling is shown by the sketch. 
A 2 in. pipe fits loosely into a 2% in. 
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pipe with a concentric clearance of about 
0.05 in. By using the tip of a standard 
2% in. pipe for a gland and sleeve, as 
shown, a sliding joint is readily made 
with packing placed between the gland 
and sleeve to prevent leakage. In a sim- 
ilar manner expansion joints can be made 
in other pipe sizes where the smaller size 
slips conveniently into the next larger 
size. Holes drilled into the sleeve per- 
mit tightening and loosening with a 
wrench. 
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Wants to Set Valves on 


Chuse Engine 

Q. Would it be possible for some- 
one to furnish me with complete in- 
structions for setting the valves of a 
Chuse non-releasing Corliss engine, size 
18 by 21, speed 225 r.p.m. The Chuse 
governor operates the admission valves 
only. The exhaust valve eccentric re- 
mains fixed. I will be grateful to any- 
one who can supply this information. 

Columbus, Ind. Jason A. Lacy 


115 
We'd Like Help to Get 
Oil Out of Boiler 


Q. When I came to the laundry, 
where I am now working, 8 yr. ago, 
they had oil in the boilers and I have 
been trying to get rid of it ever since 
without success. Oil runs out of the 
manhole plates and has to be wiped up 
once a week to keep it from running 
on the floor. 
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We use 1 pt. of oil every day on our 
160 hp., 4 valve engine, and 1 pt. 
every 2 weeks on the feed pump. This 
pump has a 3 cock oil extractor on 
the discharge side but it does not re- 
move all the oil from the water. It 
is changed every day and the terry 
cloth socks are always full of oil when 
they are removed. 


The engine takes steam at 110 Ib. 
pressure and exhausts to 2 hot water 
tanks and the feedwater heater. The 
feed pump exhaust goes to the heater 
also. All oil separators are drained 
to the sewer continuously. 


It has been suggested that we in- 
stall a coke filter to take the oil out 
of the water as it leaves the feedwater 
heater. The sketch shows the pro- 
posed design. Before installing it, 
however, I’d like to ask about the ex- 
perience of other engineers with oil 
problems of this kind. Will the filter 
do the job or can it be done easier some 
other way? 


Saginaw, Mich. RK. 
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What Corrodes Most, 
Hot or Cold Water? 


A. In answer to H. J. Moore’s ques- 
tion (No. 95 in the Feb. issue) con- 
cerning the relative corroding powers 
of hot and cold water, we should like 
to state that we have found the hot 
water to be the most corroding; a find- 
ing that we have learned from sad and 
costly experience. The logarithm of 
the rate of corrosion increases in in- 
verse proportion to the temperature, 
according to several authorities, who 
also suggest that an increase in tem- 
perature is accompanied by an increased 
chemical activity and a decrease in the 
solubility of the gases present in the 
water which, when freed from the 
water, become free to react with the 
metal piping. Electrolytic activity is 
also increased, especially around junc- 
tions of dissimilar metals as iron and 
copper or iron and brass. We have 
found theory to be well supported by 
facts taken from service conditions, for 
example: ‘in 6 yr. we have had to 
replace only two small nipples in the 
cold water lines, while we have had 
to replace nearly 200 ft. of our hot water 
piping, all of which is of galvanized iron. 
25 percent of the replacements were made 
necessary by local corrosion near brass 
valves; in this latter case, electrolytic 
rather than chemical action seems td 
have been the cause of the trouble. 


Carlsbad, Calif. ALAN Knox. 


A. As chief engineer of a laundry 
and having just installed new pipe line 
in our plant, I have found that after 
14 yr. both lines were in about the 
same condition. As all our water is 
softened, we were going to install cop- 
per pipe but after figuring the size of 
pipe and the thickness, and that the 
job would not be guaranteed, we in- 
stalled wrought iron pipe and are very 
well pleased. 


Newark, N. J. J. E. Sercet. 


A. My experience is hot water 
corrodes galvanized pipe much faster 
than cold water and deteriorates pipe 
much quicker. Would advise him to 
use his copper pipe in hot water lines. 

We have much better success with 
brass pipe than all other kinds of pipe. 


Akron, O. L. S. REep. 


A. Replying to Question 95, by 
Mr. H. J. Moore, in your February 
issue. If this were asked in a radio 
question bee, the correct answer would 
undoubtedly be: “Copper pipe for hot 
water, and galvanized pipe for cold,” 
and if the pipe is already on hand, 
the practical answer would be the 
same; however, if the pipe has not 
been bought, consideration should be 
given to the possibility of making a 
more economical investment. 

Among ‘commercial classes of pipe, 
copper is generally assumed to be the 
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most resistant to corrosion, but it is 
expensive, and, with some waters, brass, 
which is of course cheaper, may be 
practically as good, although it has 
been found that in some rather excep- 
tional cases it has not been satisfac- 
tory. 

Most water from the public supply 
has been treated, and this may have an 
important bearing upon its corrosive- 
ness. If a sample of the water under 
consideration were submitted to one 
or more of the leading brass companies, 
they would no doubt recommend a pipe 
which would be both suitable and 
economical. 

There are upon the market a num- 
ber of non-ferrous alloys from which 
pipe is made, each of them being par- 
ticularly suited to different waters. By 
following the advice of a reputable 
manufacturer, considerable saving 
might be made. Galvanized steel pipe 
may be fairly satisfactory for the cold 
water, provided it is not particularly 
corrosive, but galvanized genuine 
wrought iron pipe would be better and, 
with some waters, might be satisfac- 
tory for the hot water as well. This 
pipe is somewhat more expensive than 
steel but it may be’ well worth the 
difference in price. 

In addition to the above, there are 
now on the market several makes of 
special corrosion resisting steel pipe 
some of them being in the stainless 
steel class. 

James O. G. GIBBoNs. 

Bloomfield, N. J. 
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What Happens When the 


Condensate Pump Fails? 


A. Certainly H. B. K. could op- 
erate the turbine if the condensate 
pump failed. The results would be, as 
he describes, namely: (1) filling of 
the condenser shell with condensate up 
to the ejector inlet pipe; (2) stoppage 
of the air pump; (3) loss of vacuum 
in the condenser; (4) opening of the 
automatic atmospheric relief valve; and 
(5) operation of the turbine non-con- 
densing. The time required for the 
above to occur would not only depend 
on the condenser volume below the 
air ejector inlet, but also on the de- 
creased rate of heat transfer through 
the condenser tubes due to water 
blanketing of the steam side of the 
tubes, thereby hastening the loss of 
vacuum. Probably several minutes in- 
terruption of the condensate pump 
would have but little effect on the 
vacuum. 

However, the important question 
is not, could the turbine operate non- 
condensing, but rather, how Jong could 
it operate non-condensing. The loss of 
vacuum on the turbine will necessitate 
the immediate generation of approxi- 
mately double the amount of steam to 
maintain the load. To illustrate this, 
refer to Fig. 1 and 2 which give the 
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THEORETICAL WATER RATE; LB.PER K.W.HR. 
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STEAM PRESSURE; LB. PER SQ.IN.ABS. 


Fig. 1. Theoretical Water Rates of High Pressure Condensing Steam Turbines 
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Fig. 2. Theoretical Water Rates of High Pressure Non-Condensing. Steam Turbines 


theoretical water rates of steam tur- 
bines in pounds per kilowatt-hour for 
condensing and non-condensing types. 
Actual water rates may be estimated 
by dividing the theoretical water rates 
by the engine efficiency of the turbine 
which, for a 500 kw. unit, will vary 
from about 65 to 75 percent. Assume, 
for example, a turbine throttle pres- 
sure of 180 Ib. per sq. in. ga. (195 Ib. 
per sq. in. abs. approx ) with 145 deg. 
F. superheat and exhausting at 2.0 in. 
Hg. abs. back pressure condensing and 
at 14.7 lb. non-condensing. Following 
the dotted lines on Fig. 1 and 2 we 
obtain 9.35 and 1625 lb. per kw-hr. 
or nearly double the steam consump- 
tion when operating non-condensing 
vs. condensing. 

Unless there is ample reserve boiler 
capacity immediately available to sup- 
ply this added steam (and very few 
plants have such reserve capacity), 
the only alternative is to reduce the 


load on the turbine until the conden- 
sate pumps are again in service. Such 
operations consume time and are ex- 
pensive due to interruption of vital 
services. 

Failure of the circulating water 
pumps would result in the same out- 
come as enumerated above, although 
the time required to overload the tur- 
bine would probably be longer than 
failure of the condensate pump. 

A simple answer to the question 
without lengthy discussion of what 
may or may not happen with failure 
of condenser auxiliary equipment is to 
install reserve units for such emer- 
gencies. A plant engineer has enough 
headaches maintaining constant output 
without adding gray hairs because of 
lack of foresight or desire to cut first 
costs by neglecting to install essen- 
tial reserve auxiliary equipment. 

R. S. Jutsrup. 

Harmon-on-Hudson, N. Y. 
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From an ana.ysis of the various letters received regarding 
the hospital water supply problem in the March issue, it 
appears that the installation of an automatically controlled 
booster pump at the point where the service enters the 
building offers the most effective and at the same time 
inexpensive way of improving a bad situation. An over- 
head storage tank, probably, is the second best solution 


How Would You Do It? 


PROBLEM 15 
HOSPITAL WATER SUPPLY 


> plceaslbvass things happen in this de- 
partment; indeed, if the Board of 
Judges doesn’t go nuts or if it doesn’t 
get an injunction or a habeus corpus or 
whatever it is they need to keep Our 
Hero from inflicting his half-baked 
problems on the general public, it will 
take more than a few paltry prizes to 
save whatever reputation for veracity 
we have. In the March issue, it will be 
recalled, Our Hero presented a water 
supply problem, one, which he claimed, 
had confronted him for 18 yr. It in- 
volved a 2% in. supply line to a hospital, 
a line obviously too small, but nothing 
could be done about it. That line, be- 
cause of the expense it would involve, 
could not be enlarged—so Our Hero 
said. So he put it up to you readers; 
what would you do about it? 

Well, you did plenty. For a while let- 
ters poured in at a tremendous rate 
with all sorts of suggestions, most of 
which centered either on the use of an 
overhead storage tank or a_ booster 
pump to step up the pressure. This, 
naturally, was gratifying since it proved 
that this department could be of prac- 
tical help to someone in need of advice. 

In this particular case, Our Hero 
happened to be none other than our old 
friend Arthur H. Parker of Peterboro, 
N. H., whose name has appeared on 
these pages on previous occasions. As 
Mr. Parker expressed himself in a letter 
written on February 5th: “This prob- 
lem has continued through 18 yr. of 
operation and only recently have any 
steps been taken with an idea of future 
correction. . . . Before we spend any 
money I want to be sure that I am giv- 
ing the right advice.” 

So the problem was placed in the 
mouth of Our Hero, figuratively speak- 
ing, and presented as Problem 15 in the 
March issue. The results, as indicated 
above, were gratifying. The replies 
were practical and comprehensive; many 
excellent suggestions were made for 
overcoming the difficulties. 

Now, however, after all the replies 
are in and the contest practically over, 
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Mr. Parker writes another letter in 
which he announces that the town, 
“much to my surprise, voted to put ina 
6 in. main this summer!” 

However, strange as it may seem 
that after 18 yr. the town should see fit 
to enlarge the supply line at the very 
time that other efforts were being made 
to correct the trouble, Mr. Parker will 
still have to take steps to make changes 
in the hospital itself. As he pointed out 
in his original letter, “I maintain that 
no matter how much we increased the 
size of the supply pipe to town—the 
problem would still continue owing to 
the layout inside the building where the 
2% in. feed is immediately cut down to 
2 in. branches.” 

The many suggestions made in the 
answers to the problem, therefore, still 
hold good. The 6 in. supply line, of 
course, will make more water available 
at the entrance to the building but the 
problem of distributing the water 
throughout the building still remains. 

In making the awards, A. C. King’s 
letter was given first prize because of 
the logical way it attacks the problem 
and for the fine graphical analysis of 
the action of the booster pump under 
varying conditions of load. 

The three prize-winning 
follow: 


letters 


First Prize Award 


A. C. King 
Consulting Engineer 


Chicago, It. 


One solution, and the one which 
would probably provide the most satis- 
factory service, would be to provide an 
elevated storage tank which would fill 
at times of low demands on the supply 
main and would supplement it when 
the demands would otherwise be suffi- 
cient to materially reduce the residual 
static water pressure. During heavy 
drafts the storage would furnish much 
of the water, thus reducing the demand 
on the supply main, thereby decreasing 
the drop in pressure. In order to deter- 
mine the size of the tank needed, a fairly 


accurate idea of the maximum demands 
and their frequency and duration should 
be obtained. This can be done by simul- 
taneously timing the opening and clos- 
ing of the various valves during the peak 
demand period and faucets and noting 
the corresponding water pressure. 
Often the cost of providing adequate 
elevated storage will be prohibitive, 
especially as there are no available struc- 
tures with sufficient strength to support 
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the necessary weight. Another factor 
often to be considered is prevention of 
freezing. 

Another alternative is a pressure 
storage tank with an air cushion. This 
is an expensive system, as tank must be 
built to withstand air pressure equal to 
the maximum system pressure at the 
elevation where it is located. Means for 
providing air pressure are necessary to 
make up for absorption, leakage, etc. 
It should also be noted that variations 
in pressure between the “full” and 
“empty” levels in the tank reduce the 
effective water storage to not over 60 
percent of the total volume and fre- 
quently the effective volume percentage 
is much less. 

A third method is the installation of 
a booster pump. Obviously, the most 
natural place to install it would be in the 
basement of the hospital. However, be- 
fore doing so it should be established 
that the desired maximum rate of flow 
should not cause the pressure in the 
main at the pump suction to fall below 
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a maximum of about minus 8 Ib., cor- 
responding to a vacuum of about 16.5 
in. of mercury. A greater vacuum will 
probably lead to trouble due to gland 
leakage, etc. It should be noted that the 
most effective rating of a pump for 
booster purposes does not coincide with 
its normal rating. Full data should be 
furnished to a reliable pump manufac- 
turer and his recommendations obtained 
before specifying the pump charac- 
teristics. 

In case the desired maximum flow 
rate would cause the pressure in the 
main at the hospital to fall below the 
specified minimum pump suction pres- 
sure, the pump might be located back 
along the line opposite to the direction 
of flow, as the head loss due to friction 
is reduced in proportion thereby. 


It is not desirable that the booster 
pump run continuously, being a waste 
of power causing excessive wear and 
building up unnecessary pressure on the 
system when little or no water is being 
drawn. 

It is therefore desirable to provide 
automatic start and stop for the pump. 
This can be done by installing a pres- 
sure switch to cut in the pump when the 
pressure delivered to the system drops 
to a predetermined point and cuts out 
after the pressure reaches a certain 
maximum and has remained at that 
point for a predetermined time, so that 
the pump will not start and stop con- 
tinuously at any time. However, a 
simpler and much better scheme is to 
install the pressure switch in the pump 
suction, which will cause the pump to 
operate at all times when the flow of 
water exceeds a certain value and to 
shut down when the flow is lessened, 
and the pressure in the system ahead 
of the pump builds up to the desired 
point. 

The accompanying graph (Fig. 1) 
is intended to illustrate the pressure 
vs. flow relations, although the values 
are arbitrarily assumed, but probably 
somewhere near the actual. The curve 
ACB represents the main pressure at 
the ground level with varying water de- 
mands. Under the assumed conditions 
there will be no pressure in the main 
at the ground level when the flow de- 
mand is 61 g.p.m. and no pressure at the 
third floor when the demand is 56 g p.m. 
The booster pump would cut in at C 
when the demand exceeds 45 g.p.m. and 
the main line pressure falls to 30 Ib., the 
pressure at the building then will be 
raised to the no-flow level of 70 lb. by 
the booster pump. Additional flow will 
reduce the pressure while the pump 
continues to operate until point F is 
reached which is the minimum pressure 
satisfactory at the third floor level. 
Without the pump, this point would be 
at F’; while at first it might seem that 
the pump has not increased the system 
capacity very much (approx. 38 percent 
under the assumed conditions), it should 
be remembered that according to the 
mathematical law governing the prob- 
able flow of water in a system with a 
number of fixtures is increased, the 
probability of the flows becomes very 


CHICAGO, MAY, 1941 








small after a certain maximum is 
reached. This point can best be deter- 
mined from the test data obtained as 
outlined in paragraph 1. 

The pressure point at which the 
booster pump should cut out would 
ordinarily be 2 or 3 lb. above the cut 
in pressure to avoid too frequent start- 
ing and stopping. In consideration of 
the diagram it should be noted that the 
point F is beyond the point B which 
was assumed to be the maximum flow 
point at which the pump suction would 
be—8 Ib., hence to attain the full bene- 
fit of the booster pump it should be 
placed back in the line towards the 
source of supply. 

In order to avoid excessive pressure 
loss due to flow through the pump when 
not operating, it is usual to bypass the 
pump with a check valve which closes 
when the pump starts. 


Second Prize Award 
R. S. Bean 
Engineer, Champion Paper & Fibre Co. 
Pasadena, Texas 


An analysis of the data supplied by 
“Our Hero” brings out the fact that the 
pressure difficulty is only experienced 
when the laundry is in operation. Also, 
sufficient pressure is obtainable at all 
parts of the hospital by partially closing 
the valves to the laundry washer. Since 
increasing the supply main is out of the 
question, there are two general solutions 








remaining which will maintain the pres- 
sure at peak loads. 

Before discussing the details of the 
two methods it is necessary to deter- 
mine the maximum flow demand to be 
encountered. A 2% in. line 1 mi. long 
will have a pressure drop of approxi- 
mately 115 ft. with a flow of 40 g.p.m. 
and 145 ft. for a flow of 45 g.p.m. 
Therefore, it is safe to assume that a 
total flow of less than 50 g.p.m. is avail- 
able at the hospital unless the city main 
pressure is over 200 ft., which would be 
unusual. The important thing to be 
noted is the fact that after 50 g.p.m. flow 
is reached the pressure drop in the line 
will increase very rapidly reaching 365 
ft. at 75 g.p.m. 


One method of compensating for the 
line drop at peak loads would be to 
install a booster pump in the water line 
to the hospital. By installing a high 
head pump at the point where the 2% 
in. line joins the city main (which is 
probably out of the question) it would 
be possible to overcome the large line 
pressure drop resulting and obtain a 
flow of around 75 g.p.m. with the neces- 
sary head to supply the hospital at all 
times. This would not be an economical 
system as the pump would necessarily 
run continuously and the majority of the 
power would be wasted for the extra 
head and flow is needed only occasion- 
ally. 
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PROBLEM 16 
INTERCONNECTING THE NEUTRALS 
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Genius that he is, Our Hero has been toying with an idea—an elec- 
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trical idea if you please. In one of the countless plants he has charge 
of, there are two electrical distribution systems; one, a 4-wire, 3 phase, 
a.c. system and the other a 3-wire d.c. system. These systems parallel 
each other throughout the factory, but in recent years only the two out- 
side wires of the d.c. system have been extended to new wings of the 
factory. The neutral | the d.c. system was not carried to these parts 
of the plant. Now, however, there is a need for a number of 110 v. d.c. 
services and it becomes necessary to install the neutral, "or else." The 
"else" is what Our Hero has been thinking about. He is thinking of inter- 
connecting the neutral of the a.c. system with the d.c. neutral as shown 
in the diagram so as to make the former serve both systems. The a.c. 
system is well balanced and, normally, there is little alternating current 
in the neutral. The idea seems simple on paper but our hero is not cer- 
tain that it is feasible. Are there any hidden pitfalls in the proposed 
arrangement and what kind of trouble, if any, is he liable to encounter? 

Write out your opinion of this problem in a letter of not over 1000 
words and send it to the Contest Editor by May 25. A first prize of $15 
will be awarded for the best letter, a second prize of $10 and a third 
prize of $5. Entries should be addressed to the Contest Editor, Technical 
Publishing Co., 53 West Jackson Blvd., Chicago, Ill. 




















By installing a small booster pump 
of about 60 g.p.m. and 60 ft. head, as 
shown in Fig. 2A, the necessary extra 
capacity could be obtained at the third 
floor outlets when the laundry is oper- 
ating. It would be useless to install a 
pump of greater capacity, for as noted 
above, the line drop to the hospital 
would limit the flow to the pump suc- 
tion to around this amount. Such a 
pump would require a 2 hp. motor and 
the total installation should cost around 
$200 if the laundry man is capable of 
making the connections. 

The starter switch for the motor 
should be installed by the laundry 
washer, if possible where the laundry 
man could run it while the washer oper- 
ates. The check valve in the bypass 
around the pump keeps the water from 
circulating when operating and also 
allows the line to supply the hospital 
when the pump is not operating. 

Disadvantages of this scheme are as 
follows: 1. Only a limited increase in 
flow is obtainable for peak loads and 
if further demands were connected to 
the line they could not be accommo- 
dated. 2. Depending upon the power 
charge for the hospital the yearly power 
bill might be fairly high. 3. There are 
maintenance and depreciation charges 
to be contended with in calculating the 
ultimate cost. 
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The method I would recommend 
over the above would be the installation 
of a storage tank on the roof. The pip- 
ing connections are shown in Fig. 2B. 

During periods when the laundry is 
not operating, the tank will automat- 
ically fill until the float cuts off the inlet 
valve. The pilot valve is set so that if 
the pressure in the inlet line drops below 
the pressure corresponding to the head 
of water in the tank, the outlet valve 
will open and the tank will supply water 
to the hospital in conjunction with that 
furnished by the supply line. 

As soon as the water demand which 
caused the pressure to drop is stopped, 
the pressure will again build up and fill 
the tank and close the outlet valve. 
A check valve could be substituted for 
the outlet valve for the sake of economy, 
if a drain from the tank is provided in 
case of leakage through the check with 
only a small differential pressure against 
it, or if it should stick partially open. 

The tank could be constructed of 
wood or perhaps purchased second hand 
locally. A tank of about 4000 gal. capac- 
ity should prove of sufficient size for 
the present demand and also supply 
future outlets which are not left open 
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for too long periods of time. It is im- 
portant to remember that no continuous 
loads can be connected which will keep 
the pressure below that necessary to fill 
the tank, for, of course, no storage could 
be accumulated. 

The advantages of this method are: 
1. No power costs are added to the hos- 
pital bill. 2. A much larger flow of 
water can be obtained for short periods 
of time than can be supplied by the 
2¥-in. line. By installing a large line to 


‘the tank, several hundred gallons a 


minute could be delivered to any point 
in the hospital if it were desired later 
on. 3. Maintenance should be very low. 
4. If water -is not available for a fire 
system at present, a larger tank could 
be constructed and the lower half used 
as a storage tank for such purpose. 


Third Prize Award 
A. N. Pringle 
Maintenance Engineer 


Ohio Public Service Co. 
Warren, Ohio 

To supply the desired quantity of hot 
and cold water at all times to all parts 
of the building, the installation as shown 
in Fig. 3 would give very satisfactory 
results at a reasonable cost. 

From the information given, the 
approximate supply of water is 20 to 25 
g.p.m when the wash valves are open. 
This, however, is assuming a 60 Ib. pres- 
sure drop in the supply system for pipe 
in good condition. 

To analyze the sketch we will use a 
pump of 50 g.p m. at 40 lb. pressure and 
50 lb. shut-off pressure and a 500 gal. 
suction storage tank. First, under nor- 
mal conditions, water is supplied 
through 1—2 and 6, then with the regu- 
lator adjusted to close the motor switch 
at the minimum desired pressure and to 
open the switch at shut-off pressure. 
The wash valves are opened, pressure 
drops to a predetermined point and the 
pump starts with an available capacity 
of 50 g.p.m. for approximately 20 min. 
This would exceed the demand by a com- 
fortable margin and permit the pump to 
run at short intervals between which the 
storage tank supply would be replen- 
ished. A partial vacuum in the top of 
the storage tank would increase the flow 
and the equalizing line from the tank 
to the suction cavity at the pump will 
keep the pump full of water until the 


tank is completely emptied. The latter 
should never occur. 

Since the wash valves are 1% in. and 
no complaint about supply for them, we 
can only assume it was sufficient. This 
being the case the next step would be to 
reduce the size of these valves or, if we 
do not care to spend the money for 
smaller valves, we can install an orifice 
in these lines to maintain the same flow 
as before the installation. The 1 in. flush- 
ometers can also be equipped with an 
orifice to reduce the flow if no other 
adjustment is provided. I don’t think 
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it necessary to bother about the 3% in. 
faucets since there will be a plentiful 
supply and the persons using them will 
no doubt have to keep these valves 
throttled. 

We would install one air trap of a 
conventional design with a check valve 
in the air discharge pipe. The trap 
would discharge any air collecting in the 
tank and the check valve is installed in 
the discharge to prevent air from com- 
ing back through the trap while the tank 
is being pumped down. 

The check valves A and B are natur- 
ally to direct flow. Other valves indi- 
cated in the sketch would be very con- 
venient, however they are not necessary. 


General Comment 

Among the many other excellent let- 
ters deserving mention, the one sent in 
by A. E. Gethoefer of Buffalo, N. Y., 
is of interest because in it Mr. Gethoefer 
explains how he solved a similar prob- 
lem in the hospital he is connected with. 
Quoting from his letter, “I had the 
same problem to work out that you 
(Our Hero) have, so I drew a picture 
(Fig. 4) to show how I did it. First, I 
checked my log to find the average use 
for the year, per day (I was a new man). 
Then I found out that the present heater 
was not doing such a good job so I 
bought a new 4-pass hot water heater. 
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I removed the tubes from the old heater 
and converted it into a pressure tank. 
Having available an old boiler feed 
pump, I hooked that up as shown in 
Fig. 3, installing a pressure regulated 
valve on the pump that would operate 
the pump in accordance with the pres- 
sure variation. I also found that the 
water on the ice machine was running 
to the sewer, so I built a cistern in the 
room next to the ice machine and dis- 
charged the water from the ice machine 
into it. This water, I piped to the suction 
of the booster pump and then I put a 
stop valve in the cold water supply to the 
laundry and closed it. That stopped the 
pressure drop on the cold water and as 
they used only half the amount of hot 
water as they did cold water in the 
laundry, that was the only boosting I 
had to take care of ... the booster 
pump took care of the hospital with 
water from the ice machine and city 
pressure took care of the laundry.... 
Before these changes were made, we 
were using an average of 5000 gal. of 
water per day. Now we are using 2500 
to 3000 gal. per day. You may be in- 
clined to doubt this, but with good pres- 
sure and good hot water, where and 
when you want it, there is less waste 
of running water. This saving, plus the 
wasted water from the ice machine, plus 
a lot of work on toilets, showers, etc., 
cut the water bill about 50 cents a day.” 

It is always interesting in analyzing 
the results of these contests to note 
how different contestants present simi- 
lar ideas in different ways. The storage 
tank idea in this instance was quite 
obvious, but no two contestants con- 
nected it in quite the same way. Some 
suggested an overhead tank working 
with gravity, others used a pressure 
tank in the basement. An excellent ex- 
ample of the latter is shown in Fig. 5 
submitted by Prescott R. Nichols, Elec- 
trical Engineer of the Municipal Light- 
ing Dept., Reading, Mass. In his letter, 
Mr. Nichols says that he assumes that 
there are intervals during the day when 
no water is being used in the laundry. 
The laundry supply is taken from the 
main supply ahead of the check valve. 
The other supply lines to the hospital 
are taken from a point between the 
check valve and the tank as shown. 
When normal city pressure is on, the 
tank should have % water in it and 4 
air. If no air compressor is available, 
Mr. Nichols suggests that a compressor 
and motor from a domestic refrigerator 
would make an excellent outfit. Mr. 
Nichols also suggests the use of an elec- 
trically operated pressure controlled 
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booster pump as an alternative arrange- 
ment. 

G. B. Garnett of Chicago feels that 
the booster pump provides the most 
satisfactory solution to the problem. If 
it can be assumed that there is suffi- 
cient water at the source of supply and 
if it can be brought to the hospital with- 
out changing the main supply line, then, 
he points out, there is but one solution 
with a minimum of expense. First, he 
would install a booster pump. Secondly, 
“T would reduce all my valves and fau- 
cets. In place of the 1% in. laundry 
valves I would put in 1 in. or possibly 
% in. valves and change the 3% in. 


PicTure No! 


















































faucets for % in. faucets Likewise I 
would change the 1 in. feed on the flush- 
ometer to a 3% or % in. if it were possi- 
ble to get enough flow through the 
smaller line. The reason for these re- 
ductions at the outlets is to give the 


























pump an opportunity to build up pres- 
sure. When a number of large valves 
and faucets are opened at one time the 
combined capacity is greater than the 
flow through the 2% in. main. The 
lower valves, therefore, take all the 
pressure. By installing smaller valves, 
however, and also the booster pump it 
should be possible to force water to 
the third floor level.” 

This suggestion of reducing the size 
of the valves and faucets is a practical 
one and one that only few made. It is 
a simple and effective method of re- 
ducing the amount of water used (and 
probably wasted) and would result in 
keeping the pressure up. 

One factor of importance that many 
contestants directed attention to was the 
inadequacy of fire protection. It may 
be that an adequate fire protective sys- 
tem is available, but it was not referred 
to in the original statement of the prob- 
lem and if the 2% in. supply line is the 
only means of getting water to this in- 
stitution, the protection is poor indeed. 


Among other letters deserving men-_ 


tion are those of C. C. Collins of Mon- 
mouth, Oregon, and Glen Browning 
of Columbus, Ohio. Without explain- 
ing how he arrived at the capacity, Mr. 
Collins suggests the installation of a 
50 g.p.m. pump at a point where the 2 
in. line connects to the 2% in. main. 
The pump, he points out, should de- 
velop a pressure of about 75 lb. and 
should be controlled automatically. 
These figures are very close to being 
correct. 

Mr. Browning suggests several so- 
lutions but favors the booster pump 
method. If storage is desired, how- 
ever, he recommends the use of two 
tanks, one for hot water and the other 
for cold water. 

No problem contest would be com- 
plete without a dis-solution from. Pul- 
verizer Pete. 

“Hot dog!” he writes, “I knows the 
answer; it is the same like it was last 
time; you takes a wrench and tightens 
the nuts on the squirrels in the syn- 
chronous motor on the town pump. 

“Now, if that ain’t the answer I guess 
for once I don’t know nothing about 
Problem 15 so here is another answer 
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anyway. You sends the laundry out to 
the local Asiatic, then you don’t need 
no water for it and the Docs, they get 
plenty.” 

Then he quotes a passage from Con- 
fucius as follows: “Best way for to 
have water where you want it is to put 
water above where you needs it.” We 
don’t believe Confucius ever said that 
but it represents Pete’s way of suggest- 
ing the use of an overhead storage 
tank. 

“Picture No. 1,” he continues, 
“shows how to rig up an arrangement 
for to do this. It is a hole in the ground 
which gets filled with water from the 
supply line when it ain’t too busy. A 
bucket conveyor takes the water up to 
a tank on the roof. From this tank a 
couple of hoses runs down to the main 
halls in the building. Then, when any- 
body has to have more water he runs 
to one of the hoses and pulls it after 
him to what he wants to fill with water. 

“Still sticking to the tank idea, Pic- 
ture No. 2 shows how to fix up a sys- 
tem using a tank and a pump without 
putting the tank on the roof and without 
messing with the inside piping lay- 
OU See 

“Picture No. 3 shows one other way 
how you might fix up your trouble if 
you can dig up the town main and con- 
nect a pump to it with a decent size 
piece of pipe. That is, you puts the 
pump at the far end of the 2% in. line 
and shoves the water instead of letting 
it trickle in. How much pressure your 
pump has got to put out under such a 
hook-up is your problem and you bet- 
ter figure out whether it is gonna blow 
up your supply line. You better put in 
a pressure switch with this scheme on 
account of you don’t want your pump 
should run just because some nurse 
wants a glass of water for a chaser at 
3 a.m. 

“The first prize which by this time 
you owes me entitles you to one more 
little answer. That is, you could make 
the Docs carry in their water in buck- 
ets and then the laundryman could have 
all the water he wants.” 





POWER PLANT ENGINEERING 








TS oT, nf «ee 


é 
B 
Y 
n 
S 
a 
a 
e 
d 
9 





B 
j 
3 








‘ 


125 Ib. S. P. : 


BRONZE GATE 


VALVES 


GIVE YOU MORE FOR YOUR 
VALVE BUYING DOLLAR 































Don't take our word for it but examine care- 
fully every part of Fig. 2125 and Fig. 2129 
and see for yourself the many points of 
superiority. 


From handwheel to pipe threads you will 
find at least a dozen points of convincing 
evidence that Lunkenheimer 125 Ib. S.P. 
Bronze Gate Valves first give you more for 
your valve buying dollar and then save you 
more on your valve maintenance dollar. 








Such features as unusually heavy body 
and bonnet construction, more powerful 
and accurately machined stem threads, 
exceptionally sturdy bonnet collar, extra 
deep stuffing boxes . . . all combine to 
guard against failure. 


Judge for yourself whether these features 
mean substantially greater values. You 
owe it to the profit side of your ledger 
to investigate. 


Available from Lunkenheimer distributors 
in all industrial centers. 
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Send for copy of Catalog No. 
78. We will include our handy 
“Guide,” for easy selection of 
valves, boiler mountings and 
lubricating devices. 
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METERING SAVES 
HOTEL MONEY 


Hotel operating engineers and many successful hotel 
managers have proved the economic value of meters. 
Heat, light and power are large items in most hotel ex- 
penses and should be carefully measured and analyzed 


By Charles W. Parsons* 


ETERS are vivid examples of 

the fundamental fact that 
‘*Saving a dollar avoids the work 
and effort necessary to make a 
dollar of profit.’’ If we are to 
believe what all hotel men tell us, 
there is so much competition in the 
hotel business that profits are small. 
Accepting that fact, saving $100 
is as important as selling perhaps 
$1000 worth of rooms or food. 

An inereasing number of suc- 
cessful hotels have installed meters 
on principal heat, light and power 
lines. The resulting accurate quan- 
tities are tabulated on simplified 
forms and charges for each service 
to each department are itemized 
for study by the head of that de- 
partment. An increase in the cost 
of some service with no greater 
need for that service then is a 
danger signal to that man that 
someone is wasting dollars. Many 
reports have appeared in the hotel 
and power plant magazines giving 
the highly profitable results of such 
metering. Forms are given that 
have been found simple to use for 
these records. While no two hotels 
are identical in equipment and ar- 
rangement, the following comments 
should apply to a great many mod- 
erate sized hotels in various parts 
of the country. 

Heat, light and power costs can 
be determined on the basis of de- 
partments. They can be further 
subdivided into costs of separate 
kinds of services for those depart- 
ments. In the smaller hotels it may 
be sufficient to meter the services 
and classify the costs only as heat- 
ing, electric light, live steam, ete. ; 
but in hotels of good size the laun- 
dry, the kitchens, the guest rooms, 


*Sales Engineer with Republic Flow 
Meters Co. From a paper presented at 
the Midwest Hotel Show. 
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ete., are probably each in charge 
of a department head and costs and 
profits are computed on a depart- 
mental basis. In those cases it is 
of vital importance to have these 
costs chargeable directly to each 
department and the man in charge. 

Are the following departments 
existent in your hotel or could they 
be used as bases for this classifica- 
tion of heat, light and power costs? 

Boiler operation 

Power plant outside boiler op- 

eration 
Guest rooms (including eleva- 
tors) 

Public rooms 

Kitchen and dining rooms 

Laundry 

Concessions, stores and tenants. 

Let us examine each of these 
briefly to see what services are used 
that ean be measured. 


Boiler Plant 


Here is where most of the fuel 
dollars are spent and converted into 


steam for heating, lighting and 
power. The efficiency of the boiler 
plant should be checked by contin- 
uously reading meters of: 1—fuel 
quantity burned; 2—total steam 
generated ; 3—efficiency of combus- 
tion (measured by percent of CO, 
in the boiler exit gases) ; 4—condi- 
tion of boiler tubes (temperature 
of exit gases) ; 5—steam pressure; 
6—steam temperature; 7—indicat- 
ing draft gages are a valuable guide 
to firing. Automatic control of 
steam pressure and combustion 
conditions assures better perform- 
ance of steam driven generators, 
pumps and other power units, and 
furnishes the proper quantity of air 
to burn the necessary fuel most 
efficiently. 


The Power Plant Outside the 
Boiler Operation 

This is the receiving station of 
the wholesale quantities of heat, 
light and power and also the dis- 
tributing point for the retail quan- 
tities to each individual depart- 
ment. Wholesale quantities to be 
measured include: 

1. Steam from the boiler plant. 

2. Cold water from city mains 
or private wells. 

3. Electric current from any 
outside source. 

4. Refrigeration purchased 
from outside supplier. 
Converted quantities to other forms 

of service: 

5. High pressure steam used 
for generating electricity. 

6. High pressure steam used 
for pumps, compressors, 
fans, ete. 

. Reduced pressure steam for 
kitchens, laundry, ete. 
(Continued on Page 140) 


Photo courtesy Republic Flow Meters Co. 


Central flow meter panel at the Hotel Stevens in Chicago upon which are mounted seven — 
meters for measuring steam from individual boilers, one each for steam to the laundry, the 
kitchen, the refrigerating units and air from the compressor 
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UNUSUAL SHAPES 


Large High Type Nozzle with 
special saddle flange. 


Seamless Manhole Necks furnished ; Circular heavy Seamless Necks formed 
in many oval and elliptical sizes. for cramped locations. 


Chrome iron condenser heads with integral Nozzles. 


Special heavy Welding Nozzles. 


RED MAN PRODUCTS 


LENAPE HYDRAULIC PRESSING & FORGING CO. 


WEST CHESTER, PENNSYLVANIA 





VINSON SUPPLY CO. JOHN B. ASTELL &CO., INC. HOWARD SUPPLY CO. ROBERT F. LANIER & CO. DIXIE MILL SUPPLY CO. HERBERT P. SMITH CO. 
Tulsa, Oklahoma New York, N.Y. Los Angeles, Cal. Houston, Texas New Orleans, La. Pittsburgh, Penna. 
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New Equipment 





Information that you desire about any equip- 
ment will be gladly furnished without obligation. 
WRITE POWER PLANT ENGINEERING. 





Industrial Lamps 


New type high-wattage lamp made by 
Radiant Lamp Corp., Newark, N. J., will 
enable industries working on the defense 
program to increase illumination up to 
250 percent with usual fixtures. Use of 
a hard glass bulb has made it possible 
to reduce the size of a 500 w. lamp to 


that of an ordinary 200 w. lamp, also 
permits the lamp to withstand thermal 
shocks when used outdoors. The hard 
glass Radiant Lamp is said to withstand 
sudden shocks of rain or sleet without 
cracking. Other size industrial lamps up 
to 10,000 w. are now being made to meet 
special requirements in various indus- 
tries. 


Capacitor Motor 


AS AN EXTENSION of its line of new 


polyphase induction motors, General 
Electric now offers a Tri-Clad capacitor 
motor to meet varied industrial applica- 
tions. This new motor may be obtained 


with either ball- or sleeve-bearing con- 
struction, in two types, Type KC, de- 
signed particularly for moderate starting 
torques such as fans, blowers, and cen- 
trifugal pumps; and Type KCJ, designed 
for applications requiring high starting 
torque. Capacitors are mounted inside 
the end shield on the normal-torque mo- 
tor, while on the high-starting torque 
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motor, 1%4-hp. and larger, they are 
mounted in a compact case on top of the 
motor frame. 

Both forms incorporate complete 
mechanical protection through the use of 
a cast-iron frame; electric protection by 
the use of Formex wire in the magnet 
coils; improved bearing design and lubri- 
cating arrangements, cast - aluminum 
rotor and double-end ventilation. 

Transfer switch, from the starting to 
running connection, consists of a cen- 
trifugal mechanism mounted on the rotor 
shaft, and a stationary switch located in 
the end shield, which as the motor ap- 
proaches full speed, moves the collar of 
the rotating mechanism away from the 
switch by snap action. 


Master Controller 


SPEED uP of production, through re- 
duced fatigue, is claimed for the new 
line of cam-operated, mill duty control- 
lers by Cutler-Hammer, Inc., Milwaukee, 
Wis. Ease of operation with positive 
feel of all speed positions is obtained by 
an adjustable compression-type of star 
wheel spring. The controller is available 
in two-speed, three-speed, and multi- 
speed types, for mill auxiliaries, crane 
hoist, bridge, and trolley applications. 


Outstanding features are vertical con- 
tacts, double break, silver to silver; cam 
shaft operates on ball bearings sealed 
against dust; easily accessible terminal 
board simplifies installation and service; 
a heavy cast case and cover, for either 
separate or bench board mounting, pro- 
vide protection from dust and mechanical 
injury. Spring return; off position latch, 
two, three, or five speeds are optional. 


Lubrication 


TRABON ENGINEERING Corp., Cleve- 
land, O., announces the new Trabon 


Single pipe system, which it is said for 
the first time makes positive forced feed 
centralized lubrication almost universally 
applicable. This improved feeder (or 
distributor) consists of a bank of three 
or more sections, each of which dis- 
charges a known and measured quantity 
of lubricant alternately through one or 
two discharge outlets which are direct 
connected to bearings. The capacity or 
volume of the different sections of the 
same distributor may vary from 0.005 
to 0.035 cu. in. 


By selecting the proper number and 
capacity of sections, a single distributor 
discharging progressively through one 
outlet after another will deliver just the 
desired amount of lubricant to all bear- 
ings even though the individual bearings 
have widely varying lubricating require- 
ments. The distributors can use either 
oil or grease as a lubricant. 

A distributor, fitted with a simple 
pressure lubrication fitting, can be 
mounted on a machine and all the con- 
nected bearings positively lubricated 
manually with a simple hand or “gat” 
gun. Also, the distributor can be fed 
from a discharge outlet of another dis- 
tributor, or from a metering feeder of a 
Trabon reversing system. 

The new Trabon Series “MP” multi- 
outlet pumps, designed specially for use 
with these non-reversing systems, are 
available in three sizes having different 
reservoir capacities. 


Reported recently by the B. F. 
Goodrich Co., Inc., Akron, Ohio, uses 
for Vibro-Insulators have been applied 
to oil burners, air conditioning units, 
blowers, marine engines, refrigerators, 
air compressors, vibrating screens, air- 
plane instruments, broaching machines, 
fans, washing machines, mechanical 
phonographs and electromatic type- 
writers. The company also reports that 
new applications of the vibration elimi- 
nating devices are constantly being 
made. 
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TRADE MARK REGISTERED 


THE 
HARD WAY 


One way is to take down 
your feedwater system 
every time it scales up. 
But this means overtime 
and Sunday work. 














Su perpressure Steam 


Trap 


YARNALL-WaARING Co., Chestnut Hill, 
Philadelphia, Pa., announces the Yarway 
Impulse Steam Trap in a Superpressure 
type for high-pressure, high-temperature 
service in steam power plants. 


SUPERPRESSURE TYPE 


This trap is of high-pressure, flanged- 
end (or welding socket end) bolted-bon- 
net design, with integral strainer, with 
opening and closing of the valve gov- 
erned by changes in pressure in the con- 
trol chamber above valve piston. 

The Superpressure Trap is built for 
steam pressures up to 1500 Ib. and tem- 
peratures to 900 deg. F., pulsating or 
varying pressures not interfering with 
the operation. 

Although capacities are ample for 
large amounts of condensate, the trap will 
also handle relatively small amounts of 
high-temperature condensate and closes 
positively in the presence of wet, satu- 
rated or superheated steam. 


Return Idler for Belt 
Conveyors 


RUBBER-TREAD idlers for supporting 
the return run of 14 to 60 in. wide belt 
conveyors are announced by Link-Belt 
Co., Indianapolis, Ind. Each complete 
idler consists of from four to twelve 6- 
in. diameter rubber-tired rolls suitably 


spaced and mounted on a Friction 
Fighter roller-bearing-equipped steel tube 
that will fit into the same supporting 
hangers as the regular Link-Belt return 
idler roll. The new idlers are especially 
recommended for conveyors handling 
corrosive, abrasive, wet, or sticky ma- 
terials, such as salt, coke, phosphate rock, 
fertilizers, wet coal, etc. 


Magnetic Gage 

THICKNESS of sheet metal can now 
be measured from one side, by a new 
magnetic gage introduced by W. E. 
Abbott and B. M. Smith of General 
_ Electric engineering laboratory, with ac- 
curacy to 1/1000 in. 

It is a 7-lb. unit to be connected to 
an electric outlet, creating a magnetic 
field to saturate the metal, readings being 
in proportion to the magnetic reluctance 
offered, which varies with thickness of 
material. Guarding against excessive 
thickness of sheets is important, since 
sheet metal is purchased by weight. The 
initial laboratory instrument has two 
scales; for 0.02 to 0.045 in. for low 
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Sealing Boiler Setting 
Tops 


For sEALING the settings of water- 
tube boilers against air infiltration in the 


upper side walls, Geo. P. Reintjes Co., 
Kansas City, Mo., has developed drum 
sealing rings and side wall construc- 
tion of tile and brick sectionally sup- 
ported independent of the side walls, 
and with provision for expansion by 
use of metal drums and ex»ansion 
joints. Tile shapes bond into standard 
brickwork and flanges on metal rings 
prevent outward thrust of tiles. The 
lower view shows the detail of the 
sealing rings, the upper view the ap- 
plication to the side walls of a bent 
tube border. The relation of the tile 
shapes and standard brickwork are 
clearly shown. 





carbon steels; for 0.01 to 0.025 in. for 
electrical steels of medium silicon con- 
tent. Portable gages can be made to 
measure up to % in. thickness and sta- 
tionary equipment for greater thick- 
nesses. 


Simplified Small Electric 
Arc Welder 


SIMPLIFIED welding is claimed as the 
outstanding feature of a new a.c. electric 
arc welder recently announced by the 
Ideal Commutator Dresser Co., Syca- 
more, Ill. The design includes a react- 
ance winding on a separate core in addi- 
tion to the transformer, which winding 
acts as a stabilizer, making it easy to 
strike an arc and hold it. As the distance 
from the end of the welding rod varies, 
this reactance winding causes the voltage 
to vary proportionately, so that the arc is 
always smooth. 


Fifteen different welding heats be- 
tween 20 and 175 amp. at 45 or 70 v. give 
the operator accurate heat and penetra- 
tion control, up to 14 in. or more. 

The standard welder is for 230 v., 
60-cycle operation, with welding rod 


recommended 1/16 to 5/32 in. Primary 
current 1.75 amp. no load, 52 amp. full 
load. Accessories available with the 
Weld-Master include ground lead, elec- 
trode lead, electrode holder, welding rod, 
primary cord and plug. 


Tight Fitting, Hand 
Operated Butterfly Valve 


R-S Propucts Corp., Philadelphia, 
Pa., announces a hand-wheel operated 
design of the improved butterfly valve in 
which internal parts are machined to 
assist operation and to obtain a tight fit 
between housing and vane, in standard 


sizes from 2 to 48 in. for working pres- 
sures up to 15 p.s.i. Adjustable stops are 
provided to stop the vane in either of 
two set positions between “open” and 
“closed”, which permits duplication of 
any set maximum or minimum opening, 
in addition to full-open and tight-closed, 
valves having a graduated dial and 
pointer for showing position of the but- 
terfly vane. 

Assembly for hand-wheel, hydraulic 
or motor operation is through a self- 
locking worm and quadrant so arranged 
on the side of the housing that the wheel 
can be located in the most convenient 
position. 

Ashcroft Gauge Division of Man- 
ning, Maxwell & Moore, Bridgeport, 
Conn., announces a new and stream- 
lined package for its recent line of 
streamlined gauges, which have the 
same dial sizes as the older type, but of 
greatly improved appearance and re- 
duced oyerall size. The trim, new pack- 
ages are much more convenient for 
storing and handling. 
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ipwes 
REDUCING 
Butt-Welding Elbows 


The Reducing Butt-Welding Elbow has recently been 





developed by Midwest to meet a need that has existed 
for a long time. In a pipe line where it is necessary to 
change both direction and pipe size, this reducing elbow 
takes the place of two welding fittings: (1) a straight elbow 
and (2) a reducer. The result is the elimination of one or 
two welds, saving in erection time and expense, and an 
improved appearance. 

For complete information regarding Midwest Reducing 








Elbows, see the new Midwest Welding Fittings Bulletin 
WF-41 (now available from nearest office or distributor). 


MIDWEST PIPING & SUPPLY COMPANY, Inc. 


WELDING FITTINGS IMPROVE PIPING Main Office: 1450 So. Second St., St. Louis, Mo. 


DESIGN AND REDUCE COSTS Plants: St. Louis, Passaic (N. J.) and Los Angeles ¢ Sales Offices: 
Chicago—949 Marquette Bidg. © Houston—229 Shell Bidg. ¢ Los 

(See New Bulletin WF-41) Angeles—520 Anderson St. * New York—(Eastern Division) 30 Church 

St. © San Francisco—426 Call Bldg. © Tulsa—533 Mayo Bidg. 
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Drum-Dumping Stacker 


ANNouNCceED recently by the Lewis- 
Shepard Sales Corp., Watertown, Mass., 
is a newly improved drum-dumping 
stacker, which handles the dumping of 
drums, barrels and liquid or dry materi- 
als containers. 


Sag 


This development permits control of 
the dumping operation by the operator 
from the floor. 

A self-locking worm makes it possi- 
ble to hold the drum at any position, 
while control from the floor permits re- 
versing the tilt of the barrel to slow 
down or stop the flow of material. 


Step-type Valve for Pumps 


IMPROVED type of step-valve has been 
announced by Milton Roy Pumps, Phila- 
delphia, Pa., which makes the entire in- 
terior of the valve body accessible for 
cleaning by the removal of a single, flat, 
cover-plate without dismantling the pip- 
ing. It is stated that this valve will 
automatically discharge all air and elimi- 
nate air-binding, also all small particles 
of dirt. 


Accompanying illustration shows the 
new construction on a pump for 1200 
g.p.h. against an operating pressure of 
100 p.s.i. at 86 strokes per min. with 
driving motor 7% hp. All parts in con- 
tact with the solution being pumped, in- 
cluding double ball-checks, seat and 
piston, are of acid bronze. The stroke is 
readily adjusted to change the capacity 
of the pump from zero to maximum. 


Bearing Greases 


GutF Or Corporation, Pittsburgh, 
Pa., has developed two new lines of 
lubricating greases for ball and roller 
bearings, which are the result of a num- 
ber of years of research by the com- 


pany’s technologists. Gulf Anti-Friction 
Grease is recommended for heavy duty 
service, and Gulf Precision Grease for 
lighter duty and higher speeds. With 
high melting point and prepared for 
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greatest resistance to oxidation and sep- 
aration, they are prepared by a newly 
developed method of compounding, em- 
ploying special high pressure kettles and 
mixing methods, to give smooth, non- 
fibrous texture. Both lubricants are 
available in a wide range of consistencies 
recently recommended by the National 
Lubricating Grease Institiute for any 
method of application or operation con- 
dition. 


Recording Thermometer 


Tue Bristot Co., Waterbury, Conn., 
has developed two new recording ther- 
mometers of the liquid filled type, to be 
known as Class I, one being case-com- 
pensated, the other fully-compensated. 
The case-compensated instrument is of- 
fered in temperature ranges up to 400 
deg. F. and tubing lengths up to 10 ft. or 
longer, depending on conditions sur- 
rounding the installation. The fully-com- 


pensated thermometer may be had in 
ranges up to 400 deg. F. equipped with 
200 ft. or less of connecting tubing be- 
tween instrument and bulb. These ther- 
mometers are said to give uniformly ac- 
curate results over a wide range of 
change in temperature along the tubing 
and in the case. The measuring systems 
of these thermometers are also used in 
the Bristol Free-Vane Air-Operated 
Temperature Controller. 


Welding Rings 

As A RESULT of several years’ devel- 
opment by laboratory and field tests, 
Tube-Turns Inc., Louisville, Ky., is of- 
fering welding rings for use with all 
types of Tube-Turn welding fittings and 
straight pipe. These are carefully de- 


signed to assure perfect, full strength 
joints, to eliminate human hazard ele- 
ment in welding and to speed up the 
welding process in both arc and gas 
methods by simplifying lining up without 
clamps, guides or fixtures for supporting 
pipe and fittings when tack welding. 


Center Drive Scrugun 


Van Dorn Electric Tool Co., Towson, 
Md., has developed its No. 8 Center- 
Drive Scrugun for operation in a sus- 
pended position with the bonnet grip or 
paddle switch arrangement which elim- 
inates handles. When equipped with re- 
versing switch, it will operate in reverse 


at full power. It is available with either 
positive or adjustable clutch, and with 
either bonnet grip and toggle switch or 
paddle switch. Capacity for driving 
wood screws up to No. 10 by 2 in, 
self-tapping screws up to No. 12, and 
machine screws and nuts up to % in. 
diameter. No-load speed is 750 r.p.m. 
with optional speeds available for 500, 
1000, and 1250 r.p.m. 


Cubicles 


FAcToRY-BUILT switchgear cubicles of 
steel are installed with considerable sav- 
ing in time and floor weight over build- 
ing concrete compartments. For a group 
of 22. General Electric cubicle units, a 
comparable concrete installation would 
require more than 154 t. of concrete for 
the circuit breaker cells and bus com- 
partments. Weight of the concrete 
structures alone would exceed the total 
weight of the steel cubicles, including 
switchgear, by more than 44 t. These 
cubicles are shipped assembled and in- 
stalled, consisting of placing the units 
in position side-by-side, joining the buses 
and connecting the terminal leads. 


Ventilator 


A NEw wall-box and window-panel 
ventilator, completely redesigned, has 
been recently announced by Wagner Elec- 
tric Corp., St. Louis, Mo. 


The ventilator panel is adjustable 
from 23 to 36 in., having a single-speed 
fan which delivers 560 c.f.m. It also has 
quiet-type blades, and an induction type 
motor. 


Airfoil sections used in modern air- 
plane wings are, in principle, being 
commercially applied to deep well and 
propeller pumps, according to an an- 
nouncement by the Peerless Pump 
Division of the Food Machinery Corp. 
The airfoil principles adapted to the 
propeller vane sections have been thor- 
oughly and successfully applied to deep 
well applications. The specific advan- 
tages include higher efficiencies and 
better pump life. While the thicker 
vane sections increase first cost some- 
what, the improvement in performance 
and life,;in the opinion of the manu- 
facturer, warrant this increase many 
fold in higher prolonged efficiency. 
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For dependable and economical flow con- 
trol in every service, look to the great 
Crane line of over 38,000 valves and fittings. 
There’s a Crane Branch or Wholesaler nearby 


—with ample stocks to serve your needs. 


VALVES ¢ FITTINGS 
PIPE «© PLUMBING 
HEATING © PUMPS 


CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO, ILL. 
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RANAREX* 


the only mechanical 


CO, 
INDICATOR =-¢ RECORDER 


FAST 


Accurate readings (within 3/10 of 
1% CO,) in 30 seconds. 


TOUGH 


No chemical or fragile — to get out 
of order. Operates on lighting circuit. 


ECONOMICAL 


Big savings on fuel costs reported 
by users—as high as 20%. 


Write for free booklet giving complete description of this amaz- 
ing instrument. Address The Permutit Company, Dept. A1, 
330 West 42nd Street, New York, N.Y. trademark Reg. U.S. Pat. Off. 
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Commutator Burnisher 

A new development for removing 
film on commutators has been announced 
by the Ohio Carbon Co., Cleveland, Ohio, 


and is of special material, mounted in a 
wooden handle, to be held against the 
commutator while running. It is made in 
sizes up to 20 in. long. 


Check Valve 


Jenxins Bros., New York, N. Y., an- 
nounces a new regrinding Swing Check 
Valve for 125 lb. steam pressure at 500 
deg. F. or 250 Ib. non-shock cold for 
oil, water, gas. This valve, which per- 
mits full flow practically equal to that 
of the pipe, is suited for condensate and 
return lines as well as for feed and oil 
line service. Disc can be reground with- 
out removing the valve from the line. 
Body is provided with ribs which give 
a firm grip for either a Stillson or a 
monkey wrench. Made in sizes % to 
2 in. inclusive. 


Liquid Rubber 


Nonstip Putiey Covering Co., Buf- 
falo, N. Y., recently announced a new 
product known as Nonslip Rubberpull. 
This product is supplied in liquid form, 
readily applied with a brush to the face 
of any pulley for the purpose of pre- 
venting belt slippage. The product has 
a rubber base and is so compounded that 
it sticks to the pulley face regardless 
of the pull exerted upon it. It can be 
applied in a few minutes’ time at the 
end of the day, and pulleys will be ready 
for use the next morning. 


Packing 

HIGH-PRESSURE Palmetto spiral pack- 
ing announced by Greene, Tweed & Co., 
New York, N. Y., is now available with 
the outer layer impregnated with Palm- 
etto graphite grease forced into the pack- 
ing by a special hot pressure process. 
The packing is of closely-woven asbestos 
cloth with center block laid up against 
a flat strip of heat-resisting resilient red 
rubber, the wear face being firmly 
bonded to the center to make a strong 
square-cornered packing. The packing 
is spiraled on a mandrel and vulcanized 
so that it retains its shape, and the 
lubricating process is then applied. This 
packing is adapted for reciprocating rods 
and plungers of steam engines and 
pumps, air and gas compressors, and 
various special machinery. It is fur- 
nished in standard 12% ft. spirals. 


e 

Insulation 

ANNOUNCED recently by Asbestos Lim- 
ited, Inc, New York, N. Y., is New 
Era Insulation, prepared by a special 
process of expanding asbestos fibre, 
which gives it extraordinary lightness 
and unusual insulation value. 

Weighing 11 lb. per cu. ft., this in- 
sulation is equally suitable for low and 
high temperatures. It is manufactured 
in flat blocks, segmental form and in 
sectional covering of all standard sizes 
and thicknesses and may be used in in- 
sulating boilers, breechings, tanks and 
other installations where temperatures 
do not exceed 500 or 600 deg. F., as for 
pipes, furnaces, and other equipment 
where temperatures reach 1600 deg. F. 
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Turbine Lead Connection Hangs “Weightless” 
on GENSPRING Constant-Support Hangers! 


Here is just one example of the many important opportuni- 
ties for improvement in power piping now made possible by 
Grinnell GENSPRING Constant-Support Hangers. In the 
installation pictured above, a complete high-pressure turbine 
lead connection literally floats in perfect balance .. . free from 
usual added stresses caused by weight and motion! 


WRITE FOR NEW DATA 
BOOK containing full details of 
GENSPRING Constant - Support 
Hangers and instructive informa- 
tion to help solve problems of 
power piping travel. 


GENSPRING CONSTANT-SUPPORT HANGERS BY 


Unlike old-style, variable-support hangers, GENSPRING 
Hangers accurately and sensitively balance the weight of pipe 
in every “hot” and “cold” position. Their patented non- 
resonant mechanism eliminates the weight-stress due to ther- 
mal movement . . . helps to absorb vibration . . . effectively 
increases safety factor of the entire piping system! 

Investigate this original constant-support hanger for high- 
pressure piping in your power plant. Only GENSPRING 
Hangers give this precision-balanced suspension! Made to sup- 
port loads from 250 to 8500 pounds. Grinnell Co., Inc., Execu- 
tive Offices, Providence, R. I. Branch offices in principal cities. 


GRINNELL 


wuenever PIPING is invo.iveo 











“Reduced Our Coal Bill 


from $4,000 to $2,500 Annually” 





FYR-FEEDER Facts: 


1 BURNS CHEAPEST COAL. Excel- 
¢@ lent combustion with virtually any 
type of coal. Typical users report savings 
of $2.00 to $4.00 per ton by using screen- 
ings, yard sweepings, local coal, etc. 

UNEXCELLED DEPENDABILITY. 

¢ Even in.small, low cost FYR-FEEDER 
installations you can have two separate 
burners, each with its own air nozzle and 
coal delivery screw. Danger of fire going 
out ceases to be a menace. Clogging due 
to wet or damp coal, even with smallest 
sizes, is also virtually unheard of with 
FYR-FEEDER’S positive mechanical de- 
livery of coal to inside of furnace. 
3 ALWAYS NEAR PEAK EFFICIENCY. 
@ The individual FYR-FEEDER burn- 
ers are adjusted to give you peak effi- 
ciency. Very light loads can be handled 
with little dimunition in net efficiency. 
4 IDEAL FOR MODERNIZATION JOBS. 
¢ Ability to fit in with your present 
equipment and to deliver modern firing 
efficiency with lower capital investment 
has already made FYR-FEEDER a 
favorite! 
5 ADVANCED MECHANICAL FEATURES. 
¢ No fast-moving mechanical parts in 
contact with coal. No high speed parts 
subjected to radiant heat of furnace. 
Independent multi-burners provide high 
factor of safety against mechanical 
failure. 
6 INDIVIDUALLY ENGINEERED TO FIT 
@ YOUR BOILERS. Our’ Engineering 
Department will work with your Con- 
sulting or Operating Engineer to give you 
the most efficient installation possible. A 
drawing is made for each FYR-FEEDER 
job and each installation is supervised 
by a competent engineer. 

HIGH QUALITY CONSTRUCTION. 
rr We will be glad to supply you with 
detailed information about FYR-FEEDER 
units. Write today. The coupon below 
is for your convenience. 


—writes 


CLARENCE M. 
SIEBEN, 


Chief Engineer, 


SIEBEN’S 
BREWERY CO. 


Chicago, III. 


From letter: “Your FYR-FEEDER system 
of burning cheap coal, installed under one 
of our 250 H.P. boilers and replacing an 
underfeed type of stoker, has reduced our 
coal bill from $4000 to $2500 annually. 
“This annual saving of $1500 not only 
exceeded your own estimate, but permitted 
us to pay out our investment in the 
FYR-FEEDER in about 18 months after 
it was placed in service. We now burn 
yard sweepings, also the smaller, cheaper 
sizes of coal ranging from $1.50 to $2.00 
less per ton than the coal required by our 
former method of firing; also, we now 
automatically maintain uniform steam pres- 
sure under all loads, and the FYR-FEEDER 
gives us higher efficiency, in addition to 
the direct saving in the price of coal.” 


—A 14% Return 
on the Investment! 






























AIR FROM NOZZLES 
@ SPREADS COAL 
@ PROVIDES AIR 

FOR COMBUSTION 
@ CREATES TURBULENCE 
IN COMBUSTION 


ou Cam See 
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TWO FIRES: FINES 

BURN IN SUSPENSION, 
LARGER COAL 
ON GRATE. 


MULTIOLE 


FEEDERS 
12" APART 






































AMERICAN 
COAL BURNER 


AMERICAN COAL BURNER CO., 153 E. Superior St., Chicago, Ill. 
( Please mail descriptive literature. 

(J Quote me cost estimates on a FYR-FEEDER for a ........... -h.p. boiler. 
(0 Have salesman call. 











COMPANY iam 
ae Company. 
0 ee ee fee 
Builders of thousands Street 
of over-feed stokers Town 











Flexible Coupling 


Fark Corp. Milwaukee, Wis., an- 
nounces a new type of flexible coupling, 
the Airflex, especially designed for con- 
necting Diesel, oil, gasoline, or gas en- 
gines to any type of driven machinery, in 
which the degree of resiliency can be 
readily changed to suit the exact re- 
quirements of a particular application. 
It has a resilient rubber gland lined with 
a cylindrical section which is covered 
with layers of tough durable fabric and 
live rubber, and is permanently bonded 
to rugged steel inner and outer rims, 
The gland is inflated to proper pressure 
and the degree of elasticity can be varied 
by changing the air pressure. Six stand- 
ard types are available: Both hubs ex- 
ternal; one hub inverted; for equipment 
having flywheel on driving or driven 
shaft; with thrust unit for marine pro- 
pulsion; high speed type; disconnecting 
coupling. 


Condensation Collector 


REcENTLY developed by J. W. Mor- 
tell Co., Kankakee, IIl., is Insulmat No. 
595, a spray-on plastic compound, con- 
taining specially treated cork particles 
and said to possess unusual adhesion. 
It is odorless and forms a protective 
coating to metals which eliminates con- 
densation drip. Insulmat is also self- 
bonding, requires no priming coat and 
can be applied to any metal surface. 


Spectrographic 
Photometer 


Rapip and precise means of studying 
spectographic plates is provided by a 
new photometer designed by J. T. M. 
Malpica and W. R. Fanter of the General 
Electric Co. general engineering labo- 
ratory at Schenectady. Spectrographic 
analysis, which involves the burning of 
a sample. by means of an arc or spark 
and recording the spectrum on a photo- 
graphic plate, is one of the most favored 
means of ‘checking the correctness of 
metallic mixtures in the course of im- 
portant casting operations. The photom- 
eter, therefore, is regarded as a valuable 
tool in national defense work. 

It is particularly useful in the control 
of the manufacture of alloys for tur- 
bines and generators, and all kinds of 
castings.- The instrument enlarges the 
spectral lines approximately 20 times and 
provides a means of determining their 
intensities by measuring the light pass- 
ing through them to a photoelectric cell. 
From these data, the concentration of 
the constituents of the alloy is deter- 
mined, 

The equipment is arranged to oper- 
ate on a 6 v. supply of either direct or 
regulated alternating current. 


Warren Pulley Cover Co., Daniel- 
son, Conn., announce a special pulley 
covering or compound to eliminate slip 
of belts on pulleys. This is applied by 
brush, and on drying gives an adhesive 
but not sticky surface said to be ade- 
quate for 1 or 2 yr. wear. 

Portable water tester for analysis 
for hardness, alkalinity, and various 
impurities is announced by Betz Labo- 
ratories, Philadelphia, Pa. Apparatus, 
chemicals and a fluorescent light are 
compactly arranged in a wooden cabi- 
net, which is provided with a duck 
cover. It is known as the M Test Kit. 
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, = can now be sure of positive 
protection against overspeed—because an emergency trip device operates 
a built-in combined trip and throttle valve to shut off all steam flow should 
overspeeding occur. It’s an added safeguard—positive overspeed protection. 
It’s available as a standard feature. If for any reason speed becomes 
excessive, the emergency trip device takes charge to instantly close the 
inlet valve. During normal operation the turbine speed is controlled by a 
centrifugal-weight governor or, if desired, a pressure regulator. A Monel- 
metal, basket-type steam strainer around the valve prevents entrance of 
foreign materials into the turbine and assures positive valve operation at 
all times. 


Efficient, dependable, economical, these improved Type D turbines are 
just the drive for pumps, fans, compressors, generators, and paper machines. 
Get all the facts and 
you’ll get ‘‘G-E.”’ 
General Electric Co., 
Schenectady, N. Y. 


A TURBINE FOR EVERY APPLICATION 


THREE TYPES RANGING IN CAPACITY 
FROM 5 TO 2000 HP AND IN SPEEDS 
FROM 1000 TO 5000 RPM 
D-114 Steam inlet diam. 3 in.; outlet diam. 5 in. 


D-120 Steam inlet diam. 4 in.; outlet diam. 8 in. 
D-125 Steam inlet diam. 5 in.; outlet diam. 10 in. 


Pelatin GEA-3557 tells nore. 
General Electric, Wea. 
New York. 


GENERAL 4 ELECTRIC 














stv COMBINED TRIP AND THROTTLE VALVE 


with trigger action assures positive 

overspeed protection. Hardened steel 
trigger and trigger blocks hold heavy 
spring in compression until tri by 
action of overspeed governor. Combination 
valve with resetting hand wheel for use in 
starting makes unnecessary a separate shut- 
off valve between turbine and station piping. 


READILY ACCESSIBLE STEAM STRAINER 

located in steam chest protects throttle 

valve, governor valve, nozzles, and 
buckets. Besket-type perforated Monel 
metal strainer is made accessible for cleaning 
by lifting valve bonnet. ? : 


IMPROVED BEARING COOLING length- 

ens oil life. Enlarged cored water 

passages envelop the. oil reservoir, 
providing ample circulation of water. 


NEW SPEED-REGULATING GOVERNOR 

of improved design controls admis- 

sion of steam to regulate turbine 
speed, which can be varied easily while 
turbine is in operation. Low-friction bush-. 
ings reduce inertia of moving valve stem 
for gag and quick-responding speed 
contro}. 


v7 INCREASED CAPACITY RANGE IN ALL 


SIZES for greater flexibility and econ- 
omy in selection of turbine drives. 
Substantial nozzle $™ 


plate with ports 
in a 


leathr: dicests 
cien 

initial flow of team. 
cutely anchored ‘o 


to 
nozzle plate with 
dove-tail fastening. 
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CORNING 


Glass Works 
if Corning, New York 





PLUS THRIFT 





WHEN you install ‘“Pyrex’’ Broad Red Line Gauge Glasses, you are 
not only obtaining maximum liquid level visibility, you are cutting 
gauge glass costs to the bone. 

Years of actual service prove that ‘‘Pyrex’’ Gauge Glasses last longer 
because: 


Their machine drawn accuracy minimizes breakage due to 
installation strains. 


. Resistance to thermal shock makes them proof against sudden 


temperature changes. 

They are fully capable of withstanding the maximum working 
pressures for which they are recommended. 

“Pyrex” Gauge Glasses resist: the corrosive action of steam 
and remain clear and unclouded over long periods. 


For visibility plus thrift, install ‘““Pyrex’’ Gauge Glasses. They are 
stocked by leading mill and steam supply dealers. 


“‘PyreEx”’ is a registered trade- 
mark and indicates manufac- 
ture by Corning Glass Works. 











The Indispensable Tool 


During the last sixty years the use of mechanical power 
in industry has increased more than fourfold per worker 
and the output per worker has increased more than five- 
fold. A large part of this progress has been due to the 
use of advertising as a means of telling industry about the 
improved ways of generating and utilizing power. The 
machine age means better equipment for more plants and 
workers, and advertising is its indispensable tool. 
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MANUFACTURERS' 
PERSONALS 


C. E. Co. Promotes 
Walker and Ebdon 


Donatop S&S. 
Watker, for sev- 
eral years past 
General Sales 
Manager of Com- 
bustion Engineer- 
ing Co., Inc., was 
named Vice Pres- 
ident in Charge of 
Sales at a meeting 
of the Board of 
Directors on April 
11. Mr. Walker is 
a graduate of the U. S. Naval are tl 
Class of 1924, and for the next 10 yr. 
was associated with D. H. Skeen & Co. 
of Chicago, in charge of Ljungstrom Air 
Preheater sales, becoming vice president 
of that company and subsequently presi- 
dent of its subsidiary, the Mercon Regu- 
lator Co. He joined Combustion Engi- 
neering Co. in December, 1934, as man- 
ager of the Philadelphia District. Among 
the engineering societies of which he is 
a member are the A.S.M.E., the Society 
of Naval Architects & Marine Engineers, 
the Iron & Steel Institute and the Army 
Ordnance Association; also the Engi- 
neers’ Club of New York. 

H. G. Ebdon, formerly Assistant Gen- 
eral Sales Manager, has been advanced 
to General Sales Manager to succeed Mr. 
Walker. Receiving his technical educa- 
tion at Cooper Union and at Brooklyn 
Polytechnic Institute, followed by sev- 
eral years with the Consolidated Gas 
Company and the Wilputte Coke Oven 
Co., Mr. Ebdon joined Combustion Engi- 
neering Co. in 1917 and has served in 
various capacities in the engineering, test 
and sales divisions. He is a member of 
the A.S.M.E. and the Engineers’ Club of 
New York. 


Harry Strube Link-Belt 
Chief Engineer 


Link-Bett Co. 
announces that 
Harry L. Strube 
has been appointed 
chief engineer of 
the Link-Belt east- 
ern division, with 
headquarters at 
the company’s 
Philadelphia plant, 
to succeed F. 
Waechter, who has 
resigned after 
rounding out 43 years of service. Mr. 
Strube has been assistant chief engineer 
at Philadelphia, having begun his Link- 
Belt service in the engineering depart- 
ment of the company’s Pershing Road 
Chicago plant in 1910. Subsequently he 
served as sales engineer, first at Chicago 
and then in Philadelphia. In 1924, he 
rose to the position of manager of vi- 
brating screen sales, and in 1934, was 
made assistant chief engineer. 


Appointment of G. A. Barker as 
manager of Johns-Manville’s public 
utility and electrical products depart- 
ment is announced by L., R. Hoff, pres- 
ident of Johns-Manville Sales Corp. 

(Continued on Page 122) 
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‘Shere’s move to 
POWELL QUALITY 


BUYER'S EYE! 


LARGE VALVES REQUIRE A SPECIAL SET OF QUALITY 
STANDARDS, SO LET’S INSPECT STEEL FOUNDRY PRACTICE 
IN THE MANUFACTURE OF POWELL LARGE VALVES 


















































If a valve has to withstand pressures ranging into thousands of 
pounds . .. if the valve itself may weigh as much as six tons or 
more ... then, to be sure, special standards of manufacture 
have to be followed. 


From the first rough sketch on a Powell engineer's drawing board 
to the finished product, the self-same scientific procedure that 
distinguishes Powell valve manufacture in general applies to the 
huge steel and alloy valves needed for high pressure 
and high temperature service. Designs are checked and 
double-checked...materials are constantly laboratory 
tested for strength and durability . . . patterns are 
carefully made. Then, for the first actual building step 
—the casting. 


Here in the Powell foundry, modern furnaces and skilled artisans 
combine to produce a valve absolutely free from porosity and 
sand inclusions. Every step is taken to insure quality. The metal 
is poured at a specified heat ...a certain, pre-determined num- 
ber of hours are allowed for cooling. Gates and risers are prop- 
erly removed—casting is cleaned, then carefully inspected ... 
finally, it's properly heat treated, according to analysis, for maxi- 
mum physical characteristics and resistance to fatigue. 


Then, on to the machining and testing departments for the last 
operations in the manufacture of large Powell valves... 
operations that verify the labors of the research and foundry 
departments, and put the final touch on valves that 
are “quality through and through." Consider Powell the next 
time you specify valves... buy value... buy performance. 










| THE WM. POWELL COMPANY @ CINCINNATI, OHIO 





You Need More Than a Photograph of the Finished 
Product to See ALL of the Qualities that Make Powell 
Valves Uniquely Able to Better Serve the Power Engineer 
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EFFICIENCY IN EXISTING OR NEW BOILERS 
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ADVERTISING PAGES RERUIE) 





YOU CAN INCREASE CAPACITY AND 


Installation of ENCO Baffle Walls in all types of water tube boilers has resulted 
in immediate improvement in performance, operation and maintenance. 


Better heat distribution, maximum heat transfer to boiler and superheater sur- 
faces, lower draft loss, lower flue gas temperatures and higher capacity are 
assured through ENCO design and construction. In addition, the smoothly 
curved surfaces of ENCO streamlined baffles tend to prevent fly ash and cinder 
accumulation, saving time and steam by making it easier for soot blowers 
to do a more thorough and efficient job of keeping heating surfaces clean. 


ENCO Baffles, constructed gas tight with Enco Plastic, Tile and Reinforcement 
provide for expansion and assure extra strength. They may be built in desired 
locations assuring minimum disturbance when tube renewals are required. 


Flexible design, the careful selection of materials and their installation by 
experienced mechanics result in a construction which can be depended on 
for long service under severe operating conditions. 


TAKE ADVANTAGE OF ENCO SERVICE TO IMPROVE YOUR BOILERS 


Send blue prints and operating data and ask ENCO engineers to submit suggestions. 
No obligation, of course. Ask for the new Enco bulletin BW 40—sent FREE on request 
and containing detailed i ing information on modern ENCO Baffle Walls for 





all types of water tube boilers. Write for your copy TODAY. 
ENCO PATENTED BAFFLES ARE FURNISHED EXCLUSIVELY BY 






THE ENGINEER COMPANY 


75 West St., New York, N. Y. 








Helpful Bulletins 


BOILER PLANT EQUIPMENT 
Boilers—Babcock & Wilcox Co. 
Bulletin No. G-28 describes Design 

32 cross-drum, straight-tube, sectional 

header unit for pressures of 250 lb. or 

less, with heating surface from 1000 to 

6000 sq. ft. 

Furnace Draft—“Draft . . What, 
Where, How, Why” is the title of 

new publication No. 41-472 issued by 
The Hays Corp. It explains in plain 
language what draft is, how it is meas- 
ured, what the draft guage tells the 
operator, where to measure draft in a 
modern steam generating plant and 
how to install draft guages under vary- 
ing conditions. This should be a valu- 
able handbook for operating or consult- 
ing engineers. 

3 Furnace Jets—‘‘There’s Gold in 
Your Smoke Bank” is the title of 

a 12-page bulletin, in colors with cello- 

phane cover, describing the application, 

advantages and installation of T-Z 

double injection steam jets for produc- 

ing furnace turbulence, to give better 
burning of volatile gases, prevent soot 
and carbon formation and eliminate 

— T-Z Railway Equipment Co., 

nc, 

Stokers— Canton Stoker Corp., 
8-page bulletin No. 203 describes 

Vulcan heavy duty industrial ram un- 

derfeed stoker, showing assembly, 

cross-sectional views, material specifi- 
cations and specification outline. 
Steam Scrubber—Bradshaw & Co. 
8-page bulletin describes W-K-M 
master steam scrubber. Purposes of 
scrubber are given, design presented, 
and questions and answers are asked 
and answered concerning operation and 
capacities of scrubber. 
Boiler Blowdown — Haphazard 
blowdown of boilers has been re- 
placed by simple but scientific methods 
which have resulted in more economical 
operation in many plants. Nalco Bul- 
letin No. 21-B published by National 

Aluminate Corp. is devoted to this sub- 

ject and presents different easy methods 

of maintaining blowdown control. 
Self-Contained Boiler—Illustrated 
8-page Bulletin SB-21 tells about 

Erie City Economic boiler with water 

cooled side walls. This self-contained, 

fire-tube boiler is shipped completely 
assembled. Bulletin contains dimension 
tables and installation photos. Erie 

City Iron Works. 

Separators—Elliott Co. announces 
a new eight-page bulletin E-3 on 

Elliott separators. This bulletin briefly 

illustrates and describes steam, oil and 

receiver type separators, products 
which the Elliott Co. has been manu- 
facturing for many years. 

Oil Burner—An §8-page bulletin 

describes burner equipment and 
shows details and installations for 
ships, industrial plants and _ public 
buildings. National Airoil Burner Co. 

1 Pneumatic Spreader Stoker—Just 
off the press is a unique bulletin 

describing the design and operating 

advantages of the Iron Fireman pneu- 
matic spreader stoker. Jumbo color 
diagram pictures feeding and convey- 
ing coal, combustion in furnace, etc. 

Flat binder pages show typical stoker 

installations in various industrial plants. 

Iron Fireman Mfg. Co. 
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PRIME MOVERS 

57 Diesel Engines — “Modernizing 

Your Diesel,” a 12 page booklet 
shows how owners of Fairbanks, 
Morse Diesel engines can incorporate 
modernized features into their exist- 
ing engines, with increase in efficiency 
and power. Fairbanks, Morse & Co. 
58 Generating Sets—Bulletin No. 107, 

32 pages, describes and gives per- 
formance data on Troy-Engberg gen- 
erating sets. These modern units en- 
able steam to do double duty—produce 
current and serve for process and heat- 
ing. Troy Engine & Machine Co. 
5 Diesel Power Units—More than a 

hundred typical installations of 
Caterpillar Diesel engines are photo- 
graphed and discussed in a new 32- 
page booklet entitled “On the Job”. 
Twenty specific classifications, and nu- 
merous miscellaneous installations are 
photographed and discussed. Cater- 
pillar Tractor Co. 

Turbine Drive — Catalog P-3616 

describes application of De Laval 
turbine drive for boiler feed pumps and 
other jobs where turbine exhaust is 
used for feed heaters. De Laval Steam 
Turbine Co. 


WATER TREATMENT 

61 Water Treatment—Cyrus W. Rice 

Co. Booklet entitled “Silica vs. 
Phoscaloid” is story of development of 
phoscaloid and its use in lime-soda 
softening plants. 
62 Water Cooling— New .Bulletin 

40-A describes design and applica- 
tion of Pritchard “featherweight” non- 
corrosive fans for mechanical draft 
water cooling towers; also retriever 
type drift control in atmospheric cool- 
ing towers, and other features. J. F. 
Pritchard & Co. 
63 Water Problems—March issue of 

the H-O-H Lighthouse, issued 
quarterly by D. W. Haering & Co., Inc., 
features Cuba and the solution of water 
problems in this progressive Republic. 
Descriptions of several Cuban institu- 
tions which are using modern methods 
for combating scale formation and cor- 
rosion in water systems are presented. 
Included is a discussion of the prin- 
ciples of oxygen removal by Sulpho 
Glucosates and the control of corro- 
sion in this manner. 

Water Treatment—Cochrane Corp. 

48-page catalog No. 3000 on hot- 
process water softeners for removal of 
silica, etc., from boiler feedwater. Con- 
tains 9-page appendix of feedwater 
chemistry, in addition to heat balances, 
flow diagrams, construction drawings, 
engineering tables and charts. 
6 Water Analysis —20-page Water 

Analysis Manual contains com- 
plete facts on water analysis by au- 
thorities. Tells how to obtain represen- 
tative samples and follows through 
with correct procedure and calculations 
of results for each test. Chemicals re- 
quired enumerated, and apparatus il- 
lustrated. W. H. & L. D. Betz. 


MISCELLANEOUS 
Engineering Instruction—‘Look- 
ing Ahead” is the title of a help- 

ful bulletin outlining the courses of- 
fered by International Correspondence 
Schools. Special chapters cover work 
in combustion and steam engineering, 
internal combustion engines, air con- 
ditioning, powerhouse engineering. 

(Continued on page 120) 
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It Pays to 
Fight Scale 
> with MODERN 

ROTO Tube Cleaners 


Modern equipment is as vital in your plant as 
at the front. A machine gun can't be licked 
with a musket. Nor can you expect to lick 
rising fuel and labor costs with old fashioned 
tube cleaners. 


The new Roto works like a machine gun. A 
rapid-action "trigger" air valve on the powerful 
motor enables one man to clean tubes by him- 
self faster than a man and helper using old 
style cleaners. New, more durable materials, 
new design cutter heads, universal joints and 
hose assure you of greatly increased cleaning 
effectiveness and lower cost of upkeep. 


Let up prove that it will pay you to get the new 
TUBE CLEANERS Roto Tube Cleaner now. Write. 


‘or POW! ANTS 


Send for our illustrated bulletin de- The ROTO Company athens —- 


scribing various types and sizes of Roto 
Tube Cleaners for Power Plants. 











The Voice of Business 


Through their advertisements in POWER PLANT ENGI- 
NEERING alert business concerns broadcast to engineers 
and executives latest news on improved equipment for gen- 
erating and utilizing power. Reading these messages will 
help keep you posted on the progress of the field and make 
more competent buying recommendations. 
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ERNST WATER COLUMN & GAGE CO., LIVINGSTON, N. J. 


DISTRICT OFFICES: NEW YORK - INDIANAPOLIS - CHICAGO  - LOUISVILLE - PITTSBURGH 
DENVER * TULSA > HOUSTON * DETROIT - CLEVELAND - LOS ANGELES 














Reliable Buying Bulletins 


In these pages you will find advertisements of 
firms that make every type of machinery and 
equipment for generating, distributing and 
utilizing power. Their messages constantly 
sonnid Welest progress in power plant equi 
ment. They tell you who makes it, who stan 
behind it. Consider their advertisements as 
convenient and reliable buying bulletins. 
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Oil Fire Control—In a _ well- 
illustrated, 77-pp. book, Report on 
Mulsifyre Projectors (Underwriters’ 
Laboratories, Inc.) is described an 
emulsification system for extinguishing 
oil fires with water alone. Diagrams 
show installations of transformers, tur- 
bines, oil switches, pipe lines, oil cool- 
ers and open tanks, with test records 
and field reports of results. Every man 
who is responsible for handling oil 
fires will find it of interest. Grinnell 
Co.,. Inc. 
Tools and Wrenches—Catalog O, 
a 96-pp. bulletin covers the com- 
plete line of Snap-On wrenches and 
blue-point mechanics’ tools including 
midget, ferrit, master socket, torque 
and other special wrenches, mechanics’ 
tools, tool boxes, chisels, punches, files, 
pulling equipment, electric drills, 
grinder wheels, bolt cutters, reamers, 
etc. Snap-On Tools Corp. 
6 Lubrication—“Diesel Operation— 
Fuel and Lubricants” is the title 
of an 80-page catalog of charts, dia- 
grams, photographs and text intended 
to help the Diesel engineer and execu- 
tive in lubrication problems they meet. 
The Texas Co. 
7 Maintenance Handbook—A new 
74-page “Handbook of Building 
Maintenance” has just been issued by 
the Flexrock Co. It contains practical 
information for factory engineers and 
maintenance men, shows how to do 
hundreds of odd jobs with better re- 
sults and at lower cost. More than 150 
pictures, diagrams and drawings. 
71 Fire Fighting—“What To Do In 
Case Of Fire” is told on a new 
poster which gives brief, concise in- 
structions on how extinguishers should 
be used on each type of fire. The wall 
poster also gives basic fire fighting 
facts on carbon dioxide, foam, carbon 
tetrachloride and water-type extin- 
guishers. Walter Kidde & Co. 
72 Information on Packings—Catalog 
No. 40 gives complete data on all 
types of packings for every service. 
ervice charts are included to make the 
proper packing selection an easy mat- 
ter. The Belmont Packing & Rubber 


oO. 
Electric Vibrators—Folder shows 
typical installations of electric vi- 
brators for keeping materials flowing 
freely through hoppers, chutes, increas- 
ing weight contents, and eliminating 
air pockets. Syntron Co. 
y | Packings—Attractive 48-page Bul- 
letin lists and describes various 
types of Raybestos-Manhattan pack- 
ings. Contains tables of weights and 
dimensions; also handy recommenda- 
tion charts for many packing and gas- 
ket jobs around power and industrial 
plants. United States Division of Ray- 
bestos-Manhattan, Inc. 
15 Steam Cleaner — New illustrated 
bulletin, 8 pages, describes “Hy- 
pressure Jenny”, a portable steam 
cleaner which quickly cuts and flushes 
grease and dirt from engines, motors 
and other machinery, buildings, etc. 
Homestead Valve Mfg. Co. : 
16 Emergency or Routine Repairs— 
A 40-page guide to the use of 
Smooth-On cements contains 170 dia- 
grams and tells how pipelines, boilers, 
cylinders, stripped threads, loose bolts 
and similar equipment can be quicklv 
and easily repaired, leaks stopped and 
loose-parts firmly anchored A copv of 
this handbook should be in your files. 
Smooth-On Mfg. Co. 
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quae twelve story Prison are housed in this 
ae Fle he oe outstanding Public Building. All the 
; a ae steam requirements will be supplied 
— =~ —_ é by four Vogt Sectional Header 
— ——_ = 5 Boilers. 
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— —— Se Each steam generating unit has 





























li, ae = ae |: 7,062 sq. ft. of heating surface de- 
4 aes signed to generate 47,000 pounds 

of steam per hour at 200% rating, 
using oil for fuel. Headers, forged 
from seamless steel tubing, and 
the fusion welded steam drum 
are designed for 200 pounds 
working pressure. 









Vogt builds steam gener- 
ating equipment in many 
types and sizes to meet 
every heating, power, or 
processing requirement. 





HENRY VOGT MACHINE CO., Inc. 
LOUISVILLE, KY. 


19 ACRE VOGT PLANT 2 Branch Offiees: Ver York - Philadelphia - Cleveland - Chicago 
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(Continued from Page 114) 

Mr. Barker, who has specialized in the 
development and sale of electrical com- 
modities, was formerly staff manager 
of the electrical department for Johns- 
Manville He was an honor graduate 
of the University of California, College 
of Mechanics, was associated with the 
Pacific Gas & Electric Co. in San Fran- 
cisco, chief engineer for the Central 
Teresa Sugar Co., Cuba, chief mechan- 
ical engineer of the Industrial Accident 
Commission of California, and joined 
Johns-Manville in 1921 as Pacific divi- 
sion manager of the power products 
department at San Francisco. 


Ralph M. Hill, electrical manufac- 
turer’s representative, Chicago, IIl., an- 
nounces that Gordon E. Gray has 


joined his organization to aid in the 
sale of their electrical industrial lines. 
Mr. Gray is a graduate of the Univer- 
sity of Illinois in Electrical Engineer- 
ing After graduating, Mr. Gray joined 
the Electrical Research Department of 
Sears Roebuck & Co. and later served 
the North American Car Corp. as en- 
gineer in charge of electrical design of 
mechanically refrigerated freight cars. 
He entered Sales Engineering work in 
1936 when he became associated with 
the Ohmite Mfg. Co., where Mr. Hill 
was General Sales Manager. 


Thomas Matchett, president of the 
Robins Conveying Belt Co., announces 
the appointment of Andrew Hutton as 
Works Manager of its Passaic, N. J., 
plant, in charge of all manufacturing 
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operations, buildings and equipment. 
Mr. Hutton is a member of the Institu- 
tion of Naval Architects of London, 
England, a Whitworth exhibitioner 
with Bronze Medal in Technology and 
a Senior Member of the Society of In- 
dustrial Engineers of America. He was 
recently Chief Engineer of the Davis 
Engineering Corp., Elizabeth, N. J., 
and previously vice-president and gen- 
eral manager of the Taylor Mfg. Corp., 
Milwaukee, Wis. 


Bernard E. Winger recently an- 
nounced his resignation, effective May 
10, as master mechanic of the John 
Morrell & Co. plant in order to become 
vice president of the Winger Mfg. Co., 
Ottumwa, Ia. Mr. Winger’s associa- 
tion with John Morrell and Co. dates 
back to 1909. As master mechanic of 
the Ottumwa plant since 1924 he has 
been responsible for the maintenance 
of machinery and all other physical 
properties of the plant He has been a 
member of the National Association of 
Power Engineers since 1914 and served 
as Iowa state president in 1930. 


Kaye and MacDonald, Inc., West 
Orange, N. J., announces the following 
new representatives of K-Master steam 
traps: Gerry H. Wieland, 6740 E. 13th 
St., Indianapolis, Ind.; Wm _ K. Clow, 
Jr., 610 W. Michigan St, Milwaukee, 
Wis.; Richard Equipment Co., 2137 
Reading Road, Cincinnati, Ohio; Er- 
nest E. Lee Co., 343 So Dearborn St., 
Chicago, Ill.; Norman W. Calvert Co., 
Auditorium Bldg., Cleveland, Ohio; 
Dale Prentice, 424 Book Bldg., Detroit, 
Mich.; Bower Supply Co, 1902 S. Har- 
rison St., Fort Wayne, Ind.; E. A. 
Rogers, Chattanooga Bank Bldg., Chat- 
tanooga, Tenn. 


Harlow Bradley, of Milwaukee, 
Wis., and for many years connected 
with the Allis-Chalmers Mfg. Co., has 
recently been appointed Supervisor of 
Foreign Dealers, according to Max W. 
Babb, president of the company. In his 
new capacity, Mr. Bradley’s chief 
duties will be to promote the sale of 
the company’s main line of industrial 
machinery in foreign countries. His 
headquarters will be Milwaukee. 


Hagan Corp., the Buromin Co., and 
Calgon, Inc., combustion and chemical 
engineers, Pittsburgh, Pa, announce 
the opening of a branch office in De- 
troit, Mich., at 2512 Book Building. 
Arthur R. Borden will be in charge of 
Hagan, Hall Service and Buromin ac- 
tivities with respect to automatic com- 
bustion control and boiler-water con- 
ditioning applications. Robert Graf 
will handle the business of Calgon, Inc. 
They will be assisted by W. H. 
Weitzel. 


Micro-Westco, Inc., Bettendorf, Ia., 
has recently announced the appoint- 
ment of H. L. McNally to position of 
Sales Manager of the Westco Pump 
Division. Mr. McNally joined the com- 
pany over 16 yr. ago and steps into his 
present position with a wealth of prac- 
tical knowledge of pump production 
and sales, gained through his varied 
experience in the factory, office and 
field. 
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Whatever the capacity or pressure of your boilers 
or the temperature of the water 


a DE LAVAL 


b i f d 
Turbine-driven boiler feed and 

condenscte pump unit; 1455 g.p.m. against 1186 psi. 

i i ey, 


Distinguishing features which enable De Laval pumps 
to meet successfully the most severe conditions of 
present day boiler plants are: 





Motor-driven pump i i H H i in- 
Patho 1. Labyrinth wearing rings, which permit greatly in 
creased clearances for a given amount of leakage, 





2. Hydraulic axial balancing system, which main- 
tains rotor accurately in position without depend- 
ence upon a thrust bearing, 


3. Improved high quality alloys, which meet the 
special requirements of the several parts, and 


4. Limit gage manufacture upon an interchangeable 
basis, supplemented by 


5. Complete test at the designed capacity, pressure 
and temperature before the pump leaves our shops. 





Turbine-driven four-stage pump; 300 g.p.m. of 235° F. water 


against 575 psi. at 4000 r.p.m. Ask for Catalog P-3623. 












Turbine-driven six-stage boiler feed pump; 
850 g.p.m. of 220° F. water against 1600 psi. at 
3550 r.p.m. The turbine receives steam at 385 psi. 
and 650° F. and exhausts against 10 psi. gage. 


Turbine-driven pump; 375 g.p.m. of 
228° F. water against 723 psi. GAQC uli 
at 3520 r.p.m. “ 





TRENTON. f. J. 


MANUFACTUR F TURBINES TEAM, HYDRAULIC; PUMP 
ROTARY DISPLACEMENT, MOTOR-MOUNTED, MIXE FLOW, CLOGL 
CENTRIFUGAL BLOWERS and COMPRESSORS: GEARS WORM. HELICA 
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The above letter 
was sent volun- 
tarily in answer 
to a request for 
f information. 


A MUNICIPAL light plant in a mid-western city, through a modernization 
and expansion program including Hays Automatic Combustion Control, 
improved its operating efficiency around 24%. Steam pressure was raised 
from 225 lbs. to 450 lbs., total temperature from 500° F. to 750° F. and fuel 
consumption per kw.-hr.output was reduced from 2.32 lbs. to 1.73 lbs. Efficient 
and economical combustion with practically no smoke or fly-ash is maintained 
by the Hays Automatic Control as well as a constant steam pressure regard- 
less of load fluctuations. 





(> : - Hays Engineering organizations throughout the country are ready to 
NOT ET ° d d i 
advise you how automatic combustion control may be able to improve the 
€ N G U N E E R Se operating conditions in your own power plant—no obligation. Write us. 


} TEAR OFF INE ee 
) THIS AD AND Man WITH — 





JAYS CORPORATION 


COMBUSTION 
INSTRUMENTS MICHIGAN CITY, INDIANA, U.S.A 
AND CONTROL 

















Repetition Helps 
Make Reputation. . 


Year after year’alert; far-seeing manufacturers con- 
tinue to record through the pages of this publication 
the progress they are making in the power plant field. 
Through both prosperous and lean seasons these 
advertisers have helped point the way to more re- 
liable, more profitable plant operation. They know 
that repetition helps make reputation. 
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James P. Gillies has recently joined 
the Chicago Pneumatic Tool Co. of 
New York to assist in general sales 
activities. Mr. Gillies has been active 
in the industrial field for many years. 


T. S. Hammond, president of Whit- 
ing Corp, Harvey, IIl., announces 
changes in personnel as follows: S. H. 
Hammond, formerly manager of Appli- 
ance Division, will be in charge of all 
branch offices as Director of Field 
Force. Mr. Hammond, R. A. Pascoe, 
controller, and W. L. Badger, in charge 
of development and research, are added 
to the board of directors. M. F. Becker, 
formerly Field Force Director, becomes 
vice-president and co-manager of the 
Equipment Division. 


Universal Gear Corp., Indianapolis, 
Ind., announces the appointment of 
J. F. Johnson and associates as district 
representatives for western New York, 
including the Buffalo and Syracuse 
areas, in full charge of the company’s 
activities in that locality, with offices at 
707 Dun Building, 110 Pearl St., Buf- 
falo, N. Y 


Steel Products Sales Corp, 52 Van- 
derbilt Ave., New York, has been ap- 
pointed New York representative of 
the Downingtown Mfg. Co., Foundry 
Division, Downingtown, Pa., and also 
represents the Key Co., Steel Castings 
Division, East St. Louis, I1l., and Union 
Boiler and Mfg. Co, Lebanon, Pa. 


Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
Chrysler Building, New York City, an- 
nounces the appointment of Newton 
P. Selover to the position of Western 
Sales Manager, with headquarters in 
Chicago, replacing Robert Watson, who 
recently resigned. For the past 7 yr., 
Mr. Selover has represented this divi- 
sion on the Pacific Coast, with head- 
quarters in San Francisco. 


Lou R. O’Connor, Seattle, Wash., 
has been appointed representative of 
Ampco Metal, Inc., of Milwaukee, Wis. 
His territory will include the states of 
Washington, Oregon, Idaho, and 
Western Montana. 


R. E. Spencer Geare, M. E., is now 
connected with Thermoid Rubber Di- 
vision of Thermoid Co., Trenton, N. J., 
according to an announcement made 
by F. E. Schluter, President. 


A. E. Stacey, Jr., Chairman of the 
American Society of Heating and Ven- 
tilating Engineers’ Committee on Re- 
search, announces the appointment of 
E. C. Hach, Westfield, N. J., to the 
staff of the Society Research Labora- 
tory located at the Experiment Station 
of the U. S. Bureau of Mines in Pitts- 
burgh, Pa. Mr. Hach comes to the 
Laboratory with an extensive back- 
ground of experience in which he has 
served as chief engineer of the manu- 
facturing department of Standard Air 
Conditioning, Inc. Prior to this con- 
nection he was employed by the Car- 
rier Corp., Syracuse, N. Y., where he 
was engaged in research and develop- 
ment work both in the laboratory and 
in the field, and he also has held 
positions with the Beckwith Co. in 
Dowagiac, Mich, Western Electric Co., 
Cicero, Ill., and the Mutual Fire Pre- 
vention Bureau, Chicago, IIl. 
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Some of the Kennedy 
lron-Body Double-Disc 
Gate Valve Types 
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Low-pressure Electrically op- 
non-rising stem erated valve 
flanged valve with by-pass 
and square 

bottom 





you will find 568 different types and sizes 
in the new Kennedy Catalog 





ae waite Whether you require valves for low, standard, or extra heavy 
canoes te aA ae ressure, for steam, water, oil, air or gas, and for operation 
a aw valve y hand, gear, cylinder or electric motor, you will find an 
exactly suitable type in the Kennedy catalog—with all data 
complete and conveniently arranged. 





Some of the distinctive features of this new catalog are di- 
mensions, prices and service recommendations on the same 
or facing pages for all types of valves, large illustrations 
throughout, sectional views with part lists for all valves, con- 
venient references to accessories and pipe end standards, 
five different indexes for greatest ease of finding the desired 
information, and a large section of useful engineering data. 
Every operating and designing engineer should have a copy 


Bell-end valve @00-Ib. valve of this informative 240-page letter-size cloth-bound volume. 
lor water mains for oil or gas 





The Kennedy Valve Mfg. Co. . . . . - « «© Elmira, N. Y. 














a 
a The Kennedy Valve Mfg. Co., 200! E. Water St., Elmira, N. Y. 
Sene the Please send copy of your new 240-page catalog. 
a 
coupon Name 
Position ......... 
for : 
a Company ................. 
your copy i Address ss 
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NICHOLSON 





BECAUSE they hold tight, never 
stick, and give notably quick 
control service, Nicholson Valves 
are ordered and reordered for pres- 
sures up to 300 lb. in operating 
steam, air or water cylinders. 
They are available in TWO, 
THREE, FOUR-WAY and special 


metal combinations to cover all 
mediums handled. Non-corrosive 
metals are used on all vital parts. 

Nicholson also offers foot, solenoid, 
and motor operated valves; also 
valves for hydraulic service up to 
5000 lb. pressure. Ask for latest 
Catalog No. 140 on Nicholson Con- 


types and made in five different trol Valves. 


j i s Industrial Steam 
Other Nicholson Products include: 7 70"*\hiiled Floats 


Piston and Weight Operated Traps, Flexible Couplings, Steam 
Eliminators and Separators, Compressed Air Traps. 


W.H. NICHOLSON & COMPANY 
WILKES-BARRE, PA. 


160 OREGON ST. 











NUGENT FILTERS Will NOT 
Remove Diesel Oil ADDITIVES 


NUGENT Patented OIL FILTERS are strongly advocated 
by leading Diesel engine manufacturers and principal oil 
companies because of the special ability of these efficient 
filters not to change the original composition of the oil, 
nor to remove the special additives put into the original oil during 
refining processes. 








No chemicals or diatomaceous earth are used in the filter mediums of 
Nugent Filters, because these materials may remove the very ingredients 
the oil companies have experimented with for years to put in their oils 
to enhance their lubrication qualities. Now that they have attained this 
high degree of efficiency, which prevents gumming, sticking rings, and 
formation of engine varnish, it would be ruinous to use an improper filter. 
It has been found that the use of improper filters changes the chemical 
structure of some oils so as to destroy the adherence as well as cohesion 
of the oil on the bearings; in other words, allowing metal to metal con- 
tact. Write for complete information on Nugent Filters for fuel and 
lubricating oil. 


Specify Nugent Fuel and Lube Oil Filters for Your Diesels. 
Available in 7 sizes, from f to 130 G.P.M.—Send for Bulletin 7A. 


WM. W. NUGENT & CO., INC., Established 1897 
423 N. Hermitage Ave., Chicago, Illinois. 
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MANUFACTURERS’ 
NEWS 


Owens-Corning Buys 
Lonsdale Co. Mill 


Purchase of the Lonsdale Co. mill 
in Ashton, Rhode Island, to expand pro- 
duction of Fiberglas has been announced 
by Harold Boeschenstein, president of 
Owens-Corning Fiberglas Corp. The 
company. has completed plans to adapt 
the plant to its needs and install equip- 
ment by June 1 to manufacture fibrous 
glass that subsequently is woven into all- 
glass tapes and cloths used for a variety 
of purposes, many of them urgently 
needed for defense. The Ashton plant is 
in the Providence industrial area and 
was selected because of nearness to mills 
that weave the all-glass tapes and cloths 
as well as to electrical manufacturers 
whose needs the Ashton plant is pri- 
marily intended to serve. Expansion is 
required because of urgent demands from 
the electrical manufacturing industry for 
Fiberglas to insulate motors, generators, 
transformers, wires and cables, and from 
the army and navy for other defense 
needs. 


Turning Gears for 
Sherman Creek 


Motor-driven turning gears will be 
incorporated for the first time, in three 
mechanical-drive turbines now being 
built by the General Electric Co. for 
the Consolidated Edison Co.’s Sherman 
Creek station. These turbines, rated. 
1685 hp. at 4340 rp.m., are to be of the 
condensing automatic extraction type, 
for boiler feed pump drive, the third 
being held as a spare. The turning de- 
vice will keep -the rotor of this spare 
moving at approximately 10 r.p.m., so 
that it can be put on the line immedi- 
ately without requiring any preliminary 
warm-up. Steam will be 185 p.s.i gage, 
485 deg. F., 4 p.s.i. absolute back pres- 
sure and arranged for automatic extrac- 
tion at 75 p.si. gage. 


General Electric stockholders on 
March 14 totaled 215,556, an increase 
of 4637 over a year ago, it is announced 
recently by W. W. Trench, secretary 
of the company. The number receiving 
the April dividend was an increase of 
2716 over the last record date, Nov. 22, 
1940. 


Special 3-day engineering schools 
will be held by the Iron Fireman or- 
ganization, in Cleveland May 19-21, in 
New York May 22-24, in Atlanta May 
26-28, in St. Louis June 2-4, in Minne- 
apolis Tune 5-7. 


Survey by W. S. Farish, president 
of Standard Oil Co. (N. J.) has shown 
that demand for aviation gasoline in 
1939 was 130,000,000 gal., only a minor 
part of this being 100 octane, used for 
fighting grade and a few commercial 
lines. Refineries are now equipped to 
deliver 550,000,000 gal. per yr. of 100 
octane and it is estimated that invest- 
ment of $30,000,000 will enable them to 
double this capacity within 14 mo. 
Lower octane can be produced when 
demand warrants. 
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$ 2,000 PER MONTH SAVING 


500 TONS OF COAL SAVED 


The answer depends upon two factors—the B. T. U. rating of the fuel itself—and 
your ability to convert into useful work a high percentage of those B. T. U's. 


Getting maximum steam output from fuel is not a "gift" these days. The secret is 
contained in treating the complete power plant as a unit. Whether you burn oil, 
gas, or coal, the starting point in reduction of power costs is the accurate measure- 
ment of flows, %COz, temperatures, pressures, drafts and liquid levels. 

Regardless of the size of the plant, Brown Indicating and Recording Instruments 
furnish the essential information to operators and engineers which enables them to 
obtain the maximum steam output. 

BROWN FLOW METERS .. . provide records of individual boiler output and steam 


consumption of various units and departments——the rate and quantity of water fed 
to each boiler permitting check on blowdown and boiler feed regulation. 


BROWN COs METERS .. . when used as a firing guide, enable operators to hold 
the correct per cent COs and prevent fuel losses due to improper fuel-air ratios. 
BROWN PYROMETERS AND THERMOMETERS .. . 


air, gas, water and steam temperatures. 


BROWN PRESSURE GAUGES... 


Line Steam Pressures as well as pressure drop across regulating valves. 


are essential guides in checking 
aid in maintaining correct Drum, Header and 


The continuous chart records reveal instantly any deviation above or below the most 
efficient operating conditions. By analyzing chart records of flow, % COs, tempera- 
ture, pressure, liquid level, etc., management can properly allocate costs and increase 
the standard of operating efficiency. 

BROWN Engineers will be glad to recommend the instruments most suitable for your boiler room 
or plant requirements. Write for catalogs. THE BROWN INSTRUMENT COMPANY, a division 
of Minneapolis-Honeywell Regulator Co., 4491 Wayne Avenue, Philadelphia, Pa. Offices in all 
principal cities. Toronto, Canada: 117 Peter Street—Amsterdam-C, Holland: Wijdesteeg 4— 
Stockholm, Sweden: Nybrokajen 7—England: Wadsworth Road, Perivale, Middlesex. 


BROWN 






Detinite Ways - to 


REDUCE POWER 
COSTS 





~ MEASURE AND RECORD 


AIR . . . Temperatures at preheaters. 
Flow from compressors. 


. Pressure from compressors. 





- MEASURE AND RECORD Pa 


COMBUSTION —Per cent. COsr in 
flue gas. Temperatures of gases 
leaving boiler. 
GAS . . Temperatures at preheaters. sae 
= Temperatures at economizers. ne . 
OIL . . . Flow to burners. : 
“ Pressure to burners 
ye Temperature to burners. 





~ MEASURE AND. RECORD i 


WATER Fed to each boiler. p aE 
Pressure at boiler inlet. 
Level in boilers. 
Temperature at boiler inlet. 
Temperatures at economizer. 
For make-up. 
Concentration in boiler drum. 





STEAM Flow from each boiler. 
Flow to auxiliaries. 
Flow to individual units. eg 
Flow from bleeders. ro 
Flow to factory departments. 
Flow to heating system. 
Pressure on main header. 
Pressure at feed water heater. 
Pressure at all units. 








INSTRUMENTS 


AND MINNEAPOLIS-HONEYWELL CONTROL SYSTEMS 


For Temperatures... . . Pressures ..... Flows .... . Liquid Levels 


































HIS view of the streamlined “busi- 
ness head” of a Simplex Type MS 
Meter shows how it gives plant engi- 
neers an accurate 3-way picture of im- 
portant water flow conditions: 

1. By a uniformly graduated Indicating 

e; 
2. Direct reading on a graduated Re- 
cording Chart; 
3. By easily-seen Totalizer Dial at top. 





Simplex Meters can be used in any size 
of main to totalize the flow of Boiler 
Feed, Condensate, Steam, Air, Gases and 
Corrosive Liquors. They are extremely 
accurate over wide ranges, moderate in 
price, easy to maintain. Write for de- 
scriptive Bulletin No. 52. 


SIMPLEX VALVE & METER CO., 6790 Upland Ave., Philadelphia, Pa. 











































Pays Its Way... Or 


costly slippage due to sluggish valve action. 
After checking over scores of performance 


to make this amazing offer: 


make good or we will. 


BINATION Trial Offer. Mail it today. 


846 Wiota Street 


Without obligation, please send me full 
Trial Offer on Combination Pump Valves. 


OE as chioscn tens bausa ence seen’ hance 


Company 


NUEE oiv5 555 cao suce oben dasa eebuen esa mines 





This Non-Tilt Pump Valve 


Won't Cost You A Penny 


The improved straight-lifting of the COMBINATION 
Pump Valve prevents tilting and virtually overcomes 


where COMBINATION Pump Valves have returned 
their cost in from three to nine months, we are prepared 


COMBINATION Pump Valves must prove their abil- 
ity to pay their way on your particular pump jobs, or 
else they will not cost you a single penny. They will 


Take advantage of this chance to check needless power 
waste and expensive pump valve maintenance. 
coupon brings you full details of this generous COM- 


COMBINATION PUMP VALVE CO. 
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News from 
the Field 


Oil Power Engineers 
to Meet 


ARRANGEMENTS have been completed 
for the National meeting of the Oil and 
Gas Power Division of the A. S. M. E. 
at the Hotel President in Kansas City, 
Mo., June 11 to 14. The program in- 
cludes sessions’ on new developments, 
power plants, inspection and maintenance, 
research and supercharging. Under the 
title of bull session a questions and an- 
swers period will be conducted by Diesel 
experts, under the guidance of C. A. C. 
Rosen of Caterpillar Tractor Co. Ques- 
tions should be mailed as soon as possible 
to Glenn Boyer, Burns & McDonnell 
Eng. Co., Linwood Blvd., Kansas City. 

Papers of interest to Diesel operators 
are: Design of Diesel Engine Founda- 
tions, by Kenneth Larkin; Instruments 
and Automatic Control Apparatus for 
Diesel Operation, by W. H. Sisson; Cen- 
trifuging of Fuel and Lubricating Oil, by 
C. W. Bryden; Inspection Instrument 
and Procedures for Diesel Engines, by 
Ervin R. Spencer; Diesel Engine Casu- 
alty Experience, by H. V. Vander Eb; 
Hydraulic Characteristics of Fuel Injec- 
tion Nozzles, by O. F. Zahn, Jr.; Release 
Pressure Measurements for Indicating 
Diesel Engine Performance, by H. Jen- 
nings and T. E. Jackson; Results from 
Operating Supercharged Engines in Pipe- 
line Pumping Service, by J. B. Harsch- 
man and W. G. Heltzel. 


Consumers Power to Spend 
$14,000,000 for Expansion 


THE ConsuMErS Power Co., Jackson, 
Mich., has authorized a fund of $14,000,- 
000 for expansion and improvements in 
properties during 1940, including power 
plants, power substations, transmission 
and distributing lines, as well as other 
operating structures and facilities. The 
program includes further expansion in 
steam-electric generating station at the 
mouth of the Saginaw River, near Bay 
City, where an addition is now nearing 
completion, scheduled to be ready for 
service in the spring. This will provide 
for an increase of 35,000-kw. The addi- 
tional expansion calls for the installation 
of a new 50,000-kw. steam-turbine gen- 
erating unit and accessories, boiler units, 
condensers and auxiliary equipment, to 
be completed during the summer of 1942, 
giving the station a rating of 120,000-kw. 
Other work includes several large power 
substations at Flint and vicinity, as well 
as 140,000-v. transmission line construc- 
tion. 


Wisconsin-Michigan 
Hydro Plants 


THE Whisconsin-Michigan Power 
Co., Appleton, Wis., has secured a per- 
mit from the Board of Supervisors, Iron 
County, Mich., for construction of a 
series of three hydroelectric power plants, 
two to be located in Mastoden Township 
and the third in Mansfield Township. 
The largest station is planned at Peavy 
Falls, in first noted township, where a 
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ANGENTS don’t “just grow” on 

Weldells. We put them there. 
And we put them there for two 
mighty good reasons: In the first 
place it's only sound engineering 
to keep the weld away from the 
most highly stressed* zone in the 
fitting. In the second place, tan- 
gents make it easier to line up 
and weld. 

Of course it requires a distinct 
manufacturing operation to pro- 
vide these accurately formed 
straight segments on each end of 
every Weldell. And of course that 
operation costs us something—but 
not you. 

Sound engineering design — 
maximum utility, convenience and 
economy—these are principles 


that Taylor Forge has applied con- 
sistently for more than 40 years. 
That’s why Weldells have tan- 
gents — and why they have the 
seven other features listed op- 


posite. 


An important point to remember 
is that the extra-value features of 
Weldells, and all other Taylor 
Forge Fittings, represent extra div- 
idends for their users. Weldell 
quality costs no more. 


Taylor Forge Catalog 401—the 
most complete information on 
Welding Fittings and Forged Steel 
Flanges ever assembled—is yours 
for the asking. It contains a lot of 
useful engineering data, too. Write 
for it today. 





TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 


New York Office: 50 Church Street ° 


*The reference here is 
to stresses caused by 
line movements due to 
expansion, rather than 
those caused by inter- 
nal pressure. Mathe- 
matical analysis shows 
that stresses are maxi- 
mum in the curved sec- 
tion of the fitting and 
that such stresses far 
exceed those existing 
in the straight section 
even at points quite 
close to the point of 
tangency. 
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Philadelphia Office: Broad Street Station Building 


Jayler Forge 


Weld ELLS 


Seamless Pipe Fittings for Welding 











OTHER EXTRA-VALUE 
FEATURES 


You can't ask for a single 
thing in welding fittings 
that Weldells do not have. 
No other fittings for pipe 
welding combine these eight 
features. In addition to tan- 
gents, the features are: 


1. Seamless — greater 
strength and uniformity. 


2. Precision quarter-marked 
ends—simplify layout and 
help insure accuracy. 


3. Selective reinforcement— 
provides uniform strength. 


4. Permanent and complete 
identification markingt— 
saves time and eliminates 
errors in shop and field. 


5. Wall thickness never less 
than specification minimum— 
assures full strength and 
long life. 


6. Machine tool beveled 
ends—provides best welding 
surface and accurate bevel 
and land. 


7. The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World— 
insures complete service and 
undivided responsibility. 


tSince the marking is 
pressed into the metal before 
forming, and since the man- 
ufacture of the fittings is 
carried out at a forging tem- 
perature, each in effect re- 
ceives a heat treatment after 
the operation. The indenta- 
tions have no sharp corners 
or edges and the marking 
has no effect on the strength 
of the fitting. 
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WE READ WATER 


Every drop of water and every drop of brine has a story to tell us. 
We know how to read it and answer the many difficulties it is bring- 
The story tells a battle against efficiency in your 







ing your plant. 






plant . . . corrosion, scaling, living organisms, too much of this chemi- 
cal, too little of that. We read it, tell the answer, and have the 


organic chemicals to correct the water and the brine. Known through- 






out the Nation are these Haering products. . . 









Beta Glucoside 
For Scale Prevention 


H-O-H Feeders 
For Accurate Proportion- 


Chrom Glucosates 


For Corrosion Preven- 
tion 







Sodium Glucosate z 
For pH Adjustment ie 

Pyro Glucosate 
For High Pressure Boilers 






Sulpho Glucosates 
For Oxygen Removal 








In-Hib-Co Coatings 


Protect tanks, pipes 
and all exposed surfaces. 






Quachrom Glucosate 
For Corrosion Control 






Our laboratories in Chicago, Wichita, Kansas, and New 
York City serve you overnight. Send us your water 
problems; or write for our house organ, "H-O-H 
LIGHTHOUSE." 


D. W. HAERING & CO., Inc. 


Water and Brine Consultants 
2308 S$. Winchester Ave., Chicago 









lf You Have a Problem 


or if you need information on the 
construction, use or maintenance of 
any kind of power equipment, the 
editorial staff of POWER PLANT 
ENGINEERING will be glad to help 
you find a solution or get the desired 
information. Please give as com- 
plete details as possible as to what 
you want so that the editors may 
have a clear understanding of your 
wishes. 


Write Reader Service Department, 
POWER PLANT ENGINEERING. 
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multiple arch-type dam will be built with 
maximum height of 75 ft. above the bed 
of the stream. This plant will be equipped 
for a capacity of 22,500-hp. Similarly, 
in the same township, another station 
will be built at Michigamme Falls, with 
power dam of same type noted, and 
maximum height of 50 ft. above the bed 
of the stream. This plant will have a 
rating of 11,400-hp. The third unit, at 
Hemlock Falls, Mansfield Township, will 
consist of a conventional type gravity 
power dam, with maximum height of 30 
ft. above bed of stream, with power 
house to be equipped for a capacity of 
6400-hp. Entire project is estimated to 
cost about $3,250,000. 


Florida Power & Light 


Fiorwa Power and Light Co., Miami, 
Fla., has authorized plans for expansion 
in steam-electric generating station at 
Miami Beach, including erection of addi- 
tion on west side of present plant, total- 
ing about 7000 sq. ft. of floor space, to 
be used for new equipment. Latter will 
include a new 30,000-kw. hydrogen-cooled 
turbine-generating unit, Curtis reaction 
type, with surface condenser designed to 
use sea water for cooling purposes. 
Auxiliary equipment will comprise an 
economizer stack, forced and induced- 
draft fans, air preheater, traveling water 
screens, water-treatment apparatus, evap- 
orators, etc. Switch-yard at station will 
be increased in capacity and additional 
transformers, oil circuit breakers and ac- 
cessory equipment installed. Entire proj- 
ect is estimated to cost about $2,500,000. 
It is proposed to begin work at once and 
to have new equipment ready for service 
in 1942. It is planned to landscape the 
grounds between the station and cause- 
way, constructing an ornamental wall 
around the property. 


Central Valley Project 


Tue Bureau of Reclamation, Denver, 
Colo., will use an appropriation of about 
$23,600,000, as now authorized, for the 
Central Valley Project in California in 
1941. With the Shasta dam on the Sacra- 
mento River now more than 45 percent 
completed, work will proceed on power 
plant and construction of main units, 
scheduled to be finished during the pres- 
ent year. The Friant Dam on the San 
Joaquin River similarly is about one-half 
completed at the present time, and work 
on the Madera and Contra Costa canals 
is well in progress. Plans and specifica- 
tions will be available in near future for 
initial construction of the Keswick Dam 
on the Sacramento River, forming part 
of this project, located about 914 miles 
below the Shasta Dam, and call for bids 
will be made so as to begin construction 
in 1941. Other accessory work in con- 
nection with the hydro-electric power de- 
velopment features of program will be 
carried out during the present year. R. S. 
Calland is acting supervising engineer. 


Marion Power Station 


Tue Pustic Service Electric and Gas 
Co., Newark, N. J., has approved plans 
for further expansion in Marion gen- 
erating station at Jersey City, N. J., 
where an extension program has been in 
progress for a number of months. Pres- 
ent work includes the installation of two 
high-pressure boilers and a 50,000-kw. 
turbine-generator unit, scheduled to be 
ready for service next summer. The addi- 
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12”, 1500 Ib. Cost 
Carbon Molybdenum 
Steel Motor operated 
Gate Valve, Stellite 
trim, Stainless Steel 
Stem, motor control. 
For main steam mani- 
fold service at 1300 
pounds —930°F. 


Farsighted planning readied this plant for today’s stepped- 
up demand. And it might well be of interest to Engineers 
and Plant operators that, as part of this program, Reading- 
Pratt & Cady valves were installed to handle the high tem- 
peratures and pressures called for by its Engineers. 

Five of these are illustrated above—in addition to the mod- 
ern, motor operated, 12-inch, 1500 Ib. Steel Gate Valve at 
the right. 


7 12”, 1500 !b. Spur Gear operated carbon moly Steel Gate Valve, 

° SteHite trim. For steam service at 1300 Ibs. pressure, 930°F. 

2 8”, 1500 Ib. Cast Steel Gate Valve, Stainless Steel Stem, Stellite trim 
° with special condensing chamber drain. For main boiler feed service. 

3 ”, 1500 Ib. Cast Steel Gate Valve with compensated type motor 
* operator. On boiler feed pump discharge. 

4 1500 tb. Cast Steel Globe Valve with bevel gear with 1:6 gear ratio 
° for close throttling in auxiliary boiler feed service. 

5 6”, 1500 Ib. Lift Check Valve, Stellite trim, Stainless Steel piston and 
* dash pot. On boiler feed pump discharge. 




















These installations may suggest that, when Steam Power 
Plant Valves are up for discussion, you, too, will find it worth- 
while to get recommendations from Reading-Pratt & Cady. 


READING CAST STEEL VALVES AND FITTINGS 
PRATT & CADY BRASS AND IRON VALVES 
D’ESTE VALVE AND ENGINEERING SPECIALTIES 


G-PRATTACADY 
CS spin ie 


A Division of AMERICAN CHAIN & CABLE COMPANY, 
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..... . for the 
efficient combustion 
of all grades of 


OIL, TAR or GAS 


Burner Units of Steam or Mechanical 
Atomizing Types in various sizes with 
capacity ranges of from 1 to 1000 gals. 
per hour. 


Designed for operation either with or 
=" air register for natural or forced 
rait. ‘ 


The ENCO Interchangeable Oil Burner is 
designed for instant change of atomizer 
gun for operation by either steam or 
mechanical (pressure) system or to cover 
a wide range of capacity. 


ENCO Oil Atomizers are being applied 
to various types of standard pulverized 
coal and gas burner units to provide a 
dual fuel unit for cold starting or for full 
load operation when coal or gas is not 
available or when oil is the more eco- 
nomical fuel. 





CEnco Burners) 





We have made many installations and 
would be glad to cooperate with those 
looking for better operation and assur- 
ance against loss of steam output. 
—_——__>__— 


Write for Bulletin OB-40 and 37 de- 
scribing ENCO Oil Burning, Pumping 
and Heating Equipment. 


THE ENGINEER COMPANY 


75 West St., 


New York, N. Y. 








PenflexWeld 


Jointless Corrugated Tubing 


Courtesy of Fan-Mix 


Steel or 
Bronze 
to 2” 


tion now authorized provides for the in- 
stallation of another 50,000-kw. turbine 
unit and auxiliary equipment to duplicate 
the program now going forward. An 
appropriation of about $4,000,000 has 
been arranged for the expansion at this 
plant, with the entire project scheduled 
for completion in November, 1942. This 
will duplicate a similar development pro- 
gram at the Burlington station of the 
company in South Jersey, where work is 
under way on construction of a_ large 
addition and installation of a new 100,000- 
kw. cross-compound generating unit. For 
its 1941 construction and improvement 
budget, the company has authorized a 
total of $32,000,000 for all divisions, of 
which over $21,000,000 will be expended 
in the electrical department for station 
expansion noted, power substations, new 
transmission and distributing lines, and 
other facilities. 


Kansas City Power & Light 
Co. to Expend $6,500,000 


Kansas City Power & Light Co., 
Kansas City, Mo., is arranging a fund 
of about $6,500,000 for expansion and im- 
provements in properties during 1941, 
with part of fund, estimated at $2,500,000, 
to be used in 1942 for additional gen- 
erating facilities. The 1941 budget will 
be used for extensions in power plants 
and system, including new transmission 
lines and-power substation unit for service 
for ammunition plants now being located 
in the Lake City district. Work also 
will include expansion in distribution sys- 
tem and other operating facilities. The 
1942 expenditure noted will be concen- 
trated in an addition to steam-electric 
power plant on Grand Avenue, with in- 
stallation to include a new 35,000 kw. 
steam turbine generating unit and ac- 
cessories, high-pressure boilers and aux- 
iliary equipment.. It is understood that 
certain awards for primary equipment 
for this program will be placed during 
the present year. An additional fund, 
also, will be arranged in 1942 for other 
extensions and improvements, mainte- 
nance and line extensions. 


Kellogg Company to 
Expend $800,000 for 


Power Plant 


Tue Kettoce Co., Battle Creek, Mich., 
manufacturer of cereal products, has 
approved plans for expansion and im- 
provements in power plant at factories 
for considerable increase in present ca- 
pacity. Work will. include the installa- 
tion of a new 3000 kw. turbine-generator 
unit for electric power service both for 
present and immediate future factory re- 
quirements; a new steam-generating unit, 


Heat, vibration, expansion and _ con- 
traction are ever on the alert to cause 
trouble at the boiler face. - Install a 
length of PenflexWeld and worry no 
more! Here is the all-metal flexible 

mi tubing that cannot leak, will never 
burst . . . and lasts a lifetime. Packless 
couplings are available in a variety of 
styles convenient for burner tending. 
If you prefer looped fuel lines, this 
tubing’s remarkable flexibility is a real 
safeguard. We urge you to give Penflex- 
Weld a thorough try-out. 


Pennsylvania Flexible Metallic Tubing Co. 
7207 Powers Lane, Philadelphia, Pa. 


with capacity of 100,000 Ib. of steam per 
hour, designed not only for power sta- 
tion use but for requirements in steam 
kettle food-processing department of 
plant. Pulverized coal will be used as 
fuel, and complete equipment for this 
service will be provided. The new steam- 
generator will replace a battery of eight 
old boilers and at the same time develop 
marked increase in station efficiency. The 
expansion program will include the in- 
stallation of a new water treatment plant, 
removing impurities for boiler feed serv- 
ice in generating live steam for process- 
ing plant and turbine unit; also new 
pumping machinery and complete auxili- 
ary apparatus, as well as equipment for 
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DECATUR, ILLINOIS © 








Iu more than | 
12,000 Plants 


COCHRANE 


MULTIPORT 
RELIEF VALVE 


Cochrane Multiport ‘ 


Back Pressure Relief 
Vaive with front and 
back plates removed. 


' Successful operation, of the Coch- 
rane Multiport Valve.in more than 
12,000 plants is a sure guarantee 
of its continuously reliable opera- 
tion. This continuous operation is 
insured by the multiport principle 
— a number of small discs instead 
of one large disc, eliminating the 
sticking, jamming and freezing 
common to single-disc valves in 
the control of atmospheric relief, 
back pressure, etc. 

Call your Cochrane representa- 
tive or write for further details. 





COCHRANE z 
Exhaust 
Head 


Designed to 
separate con- 
- densate and 
oil from steam 
discharged to 
atmosphere 
and thereby 
prevent rain- 


ing of water pi oily condensate on - 


the roof, Cochrane Exhaust Heads in- 
corporate a highly efficient free-flow- 
ing baffle type construction and an 
exceptionally large port area which 
minimizes back pressure. Write for fur- 
ther details. 


COCHRANE CORPORATION 
3123 N. 17th Street, Philadelphia, Pa. 


Cochrane Corp., 3123 N. 17th St., Phila., Pa. 

Please send me complete information on 
Cochrane Multiport Relief Valve and Coch- 
rane Exhaust Head. 


Name. 





Firm 
Address. 
City. 




















134 


replacement of certain present station 
units. Improvements will be made in 
steam lines and power distribution facili- 
ties. Entire project will require close 
to nine months for completion and is 
estimated to cost approximately $800,000. 
Sargent & Lundy, 140 S. Dearborn St., 
Chicago, Ill., are consulting engineers. 
The Kellogg Company also will ex- 
pend approximately $200,000 for exten- 
sions and betterments in manufacturing 
plant, making a total expenditure of 
$1.000,000 during the present year. Work 
will comprise the installation of new 
cook room equipment, processing machin- 
ery, new grit bins and other equipment. 


Carolina Power & Light 
to Build New Plant 


Tue Carotina Power & Light Co., 
Raleigh, N. C., has plans in progress 
for new steam-electric generating plant to 
be located on site in or near the city. 
to provide increased service for local 
lines. New plant will be equipped with a 
steam turbine-generator unit of about 40,- 
000 hp. rating, high pressure boilers and 
auxiliary equipment. Contracts for main 
equipment will be placed at early date, 
including boilers, condensers, etc. It is 
understood that the selection of generator 
unit has been decided. Entire project is 
estimated to cost about $3,000,000 includ- 
ing extensions in transmission lines for 
connection with present system, switch- 
yard and accessory structures. This will 
be a feature of the 1941 expansion and 
improvement program of company, now 
being determined. It is expected to ex- 
tend rural electric lines during the year. 
as well as distributing lines in city, with 
additional power substation facilities. 


New Steam-Electric Station 
to Cost $4,215,000 


Tue-Los AncELes Bureau of Power 
and Light, 207 South Broadway, Los 
Angeles, Calif., will begin work soon on 
new steam-electric generating station in 
the harbor district at Wilmington, where 
site has been selected and with soil and 
piling tests now under way. Work will 
include a multi-story reinforced-concrete 
station building, with two large tunnels 
and other substructure work. Installa- 
tion will comprise a 65,000 kw. steam 
turbine-generator unit, high-pressure boil- 
ers and complete auxiliaries. A contract 
for the generator has been awarded to 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., and will be built at the 
South Philadelphia works of the com- 
pany. It is said that this will be the 
largest condensing turbine in the world, 
operating at 3600 r.p.m. It will be used 
for reserve and emergency service in 
conjunction with power supply for the 
municipal system now being received 
from the Boulder Dam _ hydroelectric 
power development of the Government. 
It will operate normally at a power load 
of 5000 kw., with facility for increasing 
this on short notice to full load ca- 
pacity of 65,000 kw., whenever neces- 
sary. Contracts for other station equip- 
ment are expected to be awarded at early 
date. Work on project will proceed dur- 
ing present year, with completion ot 
plant scheduled in 1942. The plant is 
estimated to cost about $4,215,000, of 
which $2,065,000 will be used for station 
building and auxiliary structures, and 
$2,150,000 for equipment purchases. 





@ For dependable, economical coal storage, 
a Sauerman Power Drag Scraper with its 
definite operating advantages, versatility and 
flexibility, is your best investment. Low initial 
cost, simplicity of installation and operation, 
coupled with better handling (coal is stored 
in layers—eliminating air pockets and hot 
spots) make the Sauerman system of coal 
handling the logical method for those who 
want the best. 





Write for Catalog, data sheets. 


SAUERMAN BROS., INC. 


486 Clinton Street Chicago, Illinois 
[A RE a 





How Advertising 


Speeds Progress 


© 


Besides raising our stand- 
ards of living, good adver- 
tising greatly shortens the 
time between invention 
and utilization, which 
speeds the progress of 
new industries, helps 
make men and machinery 


more productive. 


9 
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PIPEWRENCH PETE 


Multi-valve trap solves 
HI-VACUUM DRAINAGE 
PROBLEMS! 


STEAM DISC 
HINGE 


BUCKET ROD 
UPPER HINGE 


BRACKET 
BUCKET ROD 
LOWER HINGE 


BUCKET 
HINGE TUBE 


ABOVE: Strong Type 
M Trap removes liquids 
from a vacuum or low 
pressure and discharges 
to point higher than trap 
or against back pressure. 
Uses steam, air or gas 
only in equal volume to 


liquid removed. ¥ 


ST. | 

zy tn Tp 
° ° = soe ic- ity 
ischarging, No steam seman? 


PLENTY OF SPECIAL FEATURES IN THESE 
POSITIVE-ACTING, TROUBLE-FREE TRAPS 


It’s no cinch to lick drainage problems like those you 
find in condensing engine exhaust lines, vacuum heaters, 
sump holes and the like. But STRONG has the right 
answer to all of ’em in these two traps for vacuum, lifting 
and pumping service—and built to handle water, oil or 
gasoline. 

You'll find lots of smart engineering in ’em to help you 
do a better job and save the plant important money! 

For complete details on this equipment, plus tips on 
making vacuum or lifting systems work better, get Catalog 
64-PPE6 on STRONG Vacuum and Lifting Traps. No 
obligation, so drop a card now to... 


The Strong, Carlisle & Hammond Co. 
1392 West Third St., Cleveland, O. 


STRONG 


Beem orECIALTIES 





INDUSTRIAL POWER 
EQUIPMENT 


EVERAL important changes in the use of power 

equipment and electric energy consumption in the 
manufacturing establishments of the nation are re- 
corded in the recently releaséd Sixteenth Decennial 
Census of the United States. 

Industries of the United States engaged in manu- 
facturing, including the printing and publishing in- 
dustries, reported a prime-mover installation at the 
close of 1939 aggregating 21,266,557 hp., a gain of 
1,111,160 hp., or 5.5 percent during the decade. They 
also reported 29,887,966 hp. of electric motors driven 
by purchased energy, a gain of 31.2 percent over the 
22,775,664 hp. reported for such motors 10 yr. before. 
Despite the aggregate gain in prime-mover horse- 
power, however, the number of establishments using 
power equipment totaled only 181,000 in 1939 as 
against 193,969 a decade ago, a decrease of 12,969, 
or 6.7 percent. 

The greatest gain in prime-mover installation was 
reported for steam turbines, which increased 3,564,826 
hp., or 46.1 percent while the steam-engine installa- 
tions decreased by 3,066,675 hp., or 31.9 percent. 
Internal combustion engines of all types increased 
by 568,958 hp., or 46.1 percent, and hydraulic turbines 
and water wheels recorded the slight increase of 
44,051 hp., or 2.9 percent. 

A total of 1,996,753 hp. of prime movers was re- 
ported as ordinarily idle, leaving a balance of 19,269,- 
804 hp. in prime movers actively turning the wheels 
of American industry. Of the total prime mover in- 
stallation of all types, 13,943,800 hp., or 65.6 percent, 
was used to drive electric generators, and 7,322,757 
hp., or 34.4 percent, performed other power functions. 
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Fig. 1. During the last 20 yr. the gain in industrial steam turbine 
capacity has been largely at the expense of the steam engine 
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PROTECT 


HIGH TEMPERATURE*X*HIGH PRESSURE LINES 
WHEN THEY EXPAND BY INSTALLING... 


BADGER 
La Goel 


EXPANSION JOINTS 








Our Expansion Joint engineers have certainly 
kept pace with developments in the use of pip- 
ing in power and process plants. As soon as 
stainless steel became perfected and generally 
applicable we experimented with this metal and 
developed a stainless steel expansion joint built 
to the well-known Badger Directed Flexing 
design. It has been on the market for some 
years now and is thoroughly proved as to its 
capacity not only to absorb line movements but 
to resist high temperatures and pressures. 


THE “PACKLESS” JOINTS 


Put these Stainless Steel Expansion Joints on 
your high temperature or high pressure lines. 
They’re “‘packless” and throughout their long 
life you won’t have to even look at them. They 
have the Directed Flexing feature which assures 
years of service because flexing stresses are kept 
distributed. They are fabricated under skillfully- 
applied and controlled heat-treatment which 
also helps assure long life. 


In writing for Bulletin 100, which gives full 
details, tell us about your problem. 


E. B. BADGER & SONS CO. 


75 Pitts St., Boston, Mass. 


CHICAGO, MAY, 1941 


Agents in Principal Cities 









































BRING DOWN 
“YOUR PIPE-UNION™ 
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slliadal 
Install Darts 


If it is costing you too much to keep your pipes together, 
it’s a sure thing you’re not using Dart Unions—or enough 
of them. For Darts save you time, work, worry and money. 
They make up TIGHT—quickly—stay tight—and can be 
re-installed repeatedly without losing their original grip. 
All this is possible because Darts have matched bronze 
seats, ground to accurate “true-ball’” surfaces . . and nut 
and bodies of air refined malleable iron that resists pipe 
strains, wrench abuse, corrosion. So—next time you change 
your piping—change to Dart. 


DART 


E. M. DART MFG. CO., PROVIDENCE, R. I. 


Sales Agents: The Fairbanks Company, New York, and all branches 
Canadian Factory: Dart Union Company, Ltd., Toronto, Canada 





Continued trend toward electrification of industry 
is indicated by the increase of 10,814,584 hp. of in- 
stalled electric motors, a gain of 30.8 percent for the 
decade. It is interesting to note that the rate of in- 
crease in the use of the two classes of electric motors 
(those driven by purchased energy and those driven 
by energy generated within the plant) are nearly the 
same—31.2 percent and 29.9 percent, respectively. 
The proportion of the total motor horsepower run by 
electric energy generated within the manufacturing 
establishments in 1939 was approximately the same 
as in 1929—35.0 and 35.2 percent, respectively. 

Rating of electric generators in the establishments 
totaled 9,674,934 as against 7,793,875 kw. in 1929, 
a gain of 1,881,059. This report, for the first time, 
shows the types of prime movers driving these gener- 
ators. The returns indicate that 70 percent as meas- 
ured in kilowatt rating, were driven by steam tur- 
bines. Approximately 10 percent of the total genera- 
tor rating is reported as ordinarily idle. 
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purchased energy 
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Fig. 2. Trend of motors ran by purchased power and by power 
made in the plant, in American manufacturing industries 


Manufacturing plants purchased a total of 45,040,- 
866,703 kw-hr. of electric energy during 1939, as 
against 37,393,833,046 kw-hr. purchased in 1929, or 
a gain of 21.2 percent. The 1939 Census data indicate 
that 28,749,939,758 kw-hr. were generated in private 
generating plants of manufacturers of which 2,922,- 
939,919 kw-hr. were sold to other manufacturing es- 
tablishments, to the general public, or in a few cases, 
sold to affiliated establishments in other industries. 
No corresponding data are available for earlier years. 


Illinois Department of Labor has announced that 
payment by employers to men called for training 
under Selective Service will not be considered as 
wages, hence need not be reported or taxed under 
the unemployment compensation act. Wages are de- 
fined as ‘‘Renumeration for personal services,’’ and 
since a man in encampment cannot render personal 
services to his employer, any payment by the em- 
ployer is considered as a gratuity. 
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5 IMPORTANT REASONS 








STAINLESS TUBES 
BOILER TUBES 
CONDENSER AND 
HEAT EXCHANGER 
TUBES 
MECHANICAL TUBING 
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Reversible and 
regrindable 
stainless seat 


Stainless stem 


LSS 


RELIANCE 


RELIANCE | 


CRELIANCE’ 


Forged Gage Valves 


N your toes to keep everything running without lost 
time, such annoying details as gage valve troubles 
can be avoided by installing Reliance Forged Steel 

Gage Valves. You know, then, that you have permanent 
equipment which won’t tax you periodically with re- 
pair and a expense e Tough SAE 1025 steel 
is used in the sturdy forged steel bodies, flanges, pack- 
ing nuts and glands. The stainless stems have multiple 
threads for quick closing in a quarter turn. Valve is re- 
grinding type, seats removable, reversible — of long- 
wearing stainless steel. Moulded packing rings for stems 
and glass-ends withstand high temperature service in 
steam, oil and chemicals. Extra deep stuffing boxes as- 
sure leak-proof assembly e Enjoy the same trouble-free 
gage valve efficiency that thousands of these valves are 

iving in stationary and marine service. Write today for 
Bulletin 401. THE RELIANCE GAUGE COLUMN CO., 


5902 Carnegie Avenue, Cleveland, Ohio 


mM CEO INS CAT OFF 


Reliance 


Boiler Safety Devices since 1884 





METERING SAVES HOTEL MONEY 


(Continued from Page 102) 

8. Exhaust steam for house heating, water heat- 
ing, ete. 

9. Electric power generated. 

10. Electric power used for pumping water, com- 
pressing ammonia and other refrigerants, operating 
ventilating and air conditioning fans, each to be 
measured individually in the larger hotels. 

_ 11. Total flows of these quantities of water, re- 
frigerant, etc., where practical to measure them. 

Services chargeable to guest rooms should be 
measured and grouped under that department. 
These would include: 1, electric power for elevators: 
2, electric light; 3, electric power for ventilating, 
cooling or air conditioning these rooms; 4, hot water, 
cold water and ice water; 5, steam for heating. 

Public Rooms 

These should have charges separate from the 
guest rooms and the measureable services include: 
1, electric light ; 2, electric power for ventilating and 
air conditioning; the refrigerants to be measured, 
if feasible; 3, steam for heating. 

The food business of practically every hotel is 
operated as a separate department and, therefore, 
accurate measurements should be made of: 1, elec- 
trie light; 2, water; 3, steam for cooking and ster- 
ilizing and for heating water; 4, refrigeration for 
food and air conditioning. 

The laundry is an important department of most 
hotels using substantial quantities of heat and power 
which should be separately measured and charged 
against that specific operation such as: 1, electric 
light and power; 2, water; 3, steam for mangles and 
water heating. 

Concessions, Stores and Tenants 

These should always be charged for electric and 
steam service on a metered basis to prevent exces- 
sive use of those services. Prolonged arguments 
with tenants are eliminated entirely by the metered 
“nay for what you use” basis. Heat, water and 
cooling services can be metered if used in substan- 
tial amounts. 

This summary of services to be metered is not 
offered with the expectation it will exactly fit your 
hotel. It is hoped that it will call attention to the 
many places in the average hotel where many dol- 
lars flow along every day unnoticed and unmolested 
on their way to the sewer, the smoke stack, the 
open window, the inefficient machine, the needless 
illumination and the many places waiting to embrace 
the wasted hotel dollar. Meters will spotlight those 
escaping dollars and they can be captured and cor- 
ralled in the profit column. 

Meters are available at moderate cost to measure 
each one of those, fuel, steam, water, electric and 
refrigeration quantities. Selection of the proper 
meter can readily be made by the hotel’s chief 
engineer. 

These meters will cost money. So does every- 
thing you provide for the use and convenience of 
your guests. The hotel itself was a major invest- 
ment. You buy these new lighting fixtures because 
they will pay dividends in guest satisfaction and 
repeat. business. That $100 saved by meters hidden 
away down in the engine room is still just as many 
dollars as if handed in at the cashier’s window by 
a lot of satisfied guests. The return on the meter 
investment goes directly into the hotel’s profits. 
These profits will pay off the cost of the meters in 
a short time and then be clear gain. 
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THERE’S A TYPE OF CANTON 
STOKER TO FIT EVERY 
FUEL-BURNING REQUIREMENT 


CANTON’S experience with fuel-burning equipment 

covers a thirty year period during which we have de- 

signed and installed virtually all types of stokers 

including Hand Stokers, Overfeed Stokers, Worm 
’ Underfeed and Ram Underfeed units. 


In surveying any steam plant, therefore, it is not 
necessary for us to be partial to any product design. 
The full coverage of the CANTON line enables us 
to render a stoker engineering service that helps 
assure each client the particular stoker design best 


suited to his plant layout. 


That is why we continue to suggest to plant owners 
and engineers everywhere—“Name Your Job, There’s 
A Type of CANTON STOKER to Fit Your Fuel- 
Burning Requirements.” Write today for latest de- 
scriptive bulletins. They point the way to lower 


steam costs. 


“erokers 2t& 
Ds for the N84 
powered sive uction 


’ 
i const! d 
— = of this unit 


CANTON STOKER CORPORATION 


900 ANDREW PLACE, S.W., CANTON, OHIO 


CHICAGO, MAY, 1941 








Thousands 
of engineers 
wrote this book, 








The advice and suggestions in this useful 
repair manual are based on enthusiastic reports 
which engineers all over the country have been 
sending us for 45 years describing hundreds of 
ways in which Smooth-On has helped them to 
save time, labor, and money on repair jobs a!l 
over the plant. 


Some of the subjects covered: 


How to seal cracks in casings or shells of 
pumps, heaters, condensers, evaporators, tanks, 
engines, valves, etc. 

How to stop leaks at seams, bolts, rivets, 
threaded or flanged joints, etc. 

How to tighten loose parts of apparatus, fix- 
tures, etc. 

How to waterproof concrete, brick or stone 
floors, walls, cisterns, etc. 

How to improve the appearance of rough or 
blemished machinery bases and other castings. 
How to make up leak-proof pipe joints. 


Smooth-On is easy to use, requires no heat, 
special tools, dismantling of equipment or pre- 
vious experience, and assures lasting repairs. 
Smooth-On applications cost but a few cents 
and save lengthy repair jobs and frequently 
expensive replacements of apparatus. Buy a can 
of Smooth-On No. 1 without delay so you will 
be prepared for emergency repairs and routine 
maintenance jobs. 


Send the Coupon 
TODAY 
for the Smooth-On Handbook 


Fess ss SF Se SF Bee ee ee eee eee 
§ SMOOTH-ON MFG. CO., Dept. 31 
570 Communipaw Ave., 
Jersey City, N. J. 
Please send the SMOOTH-ON 
HANDBOOK. 








Get Smooth-On No. 1 
in 7-0z., 1-lb. or 5-Ib. 
can, or in 25-lb. or 
100-lb. keg from your 
dealer, or if necessary 
from us. For your 
protection, insist on t 
SMOOTH-ON, used 4 Address 
by engineers and re- ' 

pair men since 1895, a 5-41 


Doit with SMOOTH-ON 





Smash the Atom 


GENERAL EEectric has announced receipt of an 
order for the electric equipment to operate the Uni- 
versity of California’s new 100,000,000-volt cyclotron, 
which engineers say will be so powerful that its atom- 
smashing ion beam will melt an ordinary brick as 
quickly as a blow torch would melt a pound of butter. 

Prof. E. O. Lawrence, Nobel prize winner and 
among the first to perfect an atom smasher, says this 
machine will be 16 times greater than his present out- 
fit and will require about three years to build. It will 
be housed in a specially constructed building the size 
of a 2-story house on the flats back of the University 
at Berkeley, California. 

Formal description of the electric machinery is 
‘©9500 kv-a. power rectifying equipment for oscilla- 
tor of eyelotron.’’? General Electric engineers explain 
that this equipment will take 2500 kv-a. supplied 
at 12,000 volts, 3-phase, 60-cycle, alternating current, 
at constant voltage and will rectify it to 25,000 volts, 
direct constant current, which will be fed into the 
oscillator of the cyclotron, operating at 10,000,000 
cycles. 

This new giant cyclotron will generate energies 
of atomic rays greater than any now in existence 
except in distant stars or somewhere in cosmic space. 

Dr. Lawrence, who designed and developed the 
cyclotron, explained that the new machine will weigh 
4900 tons and contain a magnet 56 ft. long, 30 ft. 
high, and 15 ft. 4 in. wide. The working part is a 
circular chamber, into which atomic particles are fed. 
Here they receive successive kicks which cause them 
to whirl around the chamber in continually widening 
circles until finally they reach a window or port on 
the side of the chamber. Any element the scientists 
wish to bombard will be placed over this window 
where it will receive the full force of the atom-smash- 
ing beam of atomic particles. 

Construction of the supercyclotron was made pos- 
sible through a $1,150,000 grant by the Rockefeller 
Foundation, to be swelled by an additional $250,000 
from other sources. 


Training Mechanics 


INCREASINGLY acute shortage of skilled mechanics 
was forecast by Frederick E. Searle, head of the Ford 
Industrial Schools, in an address before Detroit Chap- 


ter of American Society of Tool Engineers. He said 
that the larger industrial companies have established 
training courses to take care of their own need. Also 
various chapters of the A.S.T.E. are organizing edu- 
cational committees to co-operate with manufactur- 
ing plants and trade schools to assist in training ap- 
prentice mechanics particularly in connection with 
defense work. Smaller industries are badly handi- 
capped and will likely be more so, hence such co- 
operative training is suggested as a promising so- 
lution of the problem. 
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High grade gas, by-product and steam coal High grade gas, by-product, steam and 
from ise County, Va., on the Interstate domestic coal— Pittsburgh seam from Irwin 
Railroad. Basin, Westmoreland County, Pennsylvania, 


on the Penna. Railroad. 


Genuine Third Vein Pocahontas from Mc- 
Dowell County, W. Va., on the Norfolk & 
Western Railroad. 


ca er oe = oe — by- Genuine New River Smokeless, Beckley or 
Ha lave bien Raih = ayy hy oe cI Sewall seam from Raleigh County, W. Va., 
ae SESS eee 0al C. & O. and Virginian Railroads. 


A laboratory controlled product blended to (7X, Hazard No. 4 and No. 7 steam and domestic 
meet exactin stoker requirements. From a coal from Wiscoal, Knott County, Kentucky, 
Wise County, Va., on the Interstate Railroad. d on the L. & N. Railroad. 


inna High grade gas, by-product, steam and 
| ROD domestic coal from Wise County, Va., on 
the Interstate Railroad. 














Roda and Stonega from Wise County, Va., Steam and domestic coals from a number of 
and Connellsville Coke from Pennsylvania. GENCO producing districts. 


Premium and standard qualities in the entire 
ANTHRACITE range of Anthracite burning characteristics. 





Capable engineering personnel and the experience gained through long 
and varied marketing activity assures proper application of one of the 
above brands and effective servicing of any fuel requirement. 





General Coal Company 


123 SOUTH BROAD STREET... . - + « « « « PHILADELPHIA, PA. 


—aa Branches = 


BLUEFIELD, W. VA. CHARLESTON NEW YORK 

BOSTON CHARLOTTE, N. C. NORFOLK 

BUFFALO CINCINNATI PITTSBURGH 
DETROIT 


CHICAGO, MAY, 1941 
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FAIRBANKS’ |Don’t Let 
‘2—_ Valve 
Failure Delay 
Defense Work 


With National Defense require- 
ments calling for the utmost speed, 
this is no time to risk shut-downs and 
delays due to valve troubles. Whether 
your plant is working directly or in- 
directly on defense work, production 
MUST continue “full speed ahead.” 


Interruptions from valve failure 
can positively be eliminated by using 
Fairbanks Renewable Valves. For if 
a leak develops after long usage, you 
simply remove the worn seat ring 
or disc and slip in a new one while the 
valve is in the line. This takes only a 
few minutes and costs but a few cents. 


Fairbanks 
Valves represent 
the highest in ma- 
terial and work- 
manship, in types 
to properly fill 
particular needs. 


Why not check 
up on your valve 
requirements to- 
day and get in 
touch with your 
Fairbanks’ dis- 
tributor. Write 
us for Catalog 
No. 21. 


THE FAIRBANKS 
COMPANY 


Valves Dart Unions, Hand Trucks and Wheelbarrows 
399 Lafayette St., New York, N. Y. 


Boston, Mass., Pittsburgh, Pa., Distributors in Prin- 
cipal Cities. Factories: Binghamton, N. Y., Rome, Ga. 


Fairbanks 











Fig. U-01 
150 lbs. steam pressure 
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Defense Training 


THRouGH the U. S. Office of Education, courses 
are being offered to give special training to prepare 
workers in speeding up the national defense pro- 
gram. These are intensive day or evening courses 
arranged in connection with existing colleges and 
schools either as individual institutions, or by groups 
to avoid duplication. 

As an example, courses are being offered by 
Harvard University, Massachusetts Institute of 
Technology, Northeastern University and Tufts 
College in subjects for which there is sufficient 
demand to satisfy requirements of the U. S. Com- 
missioner of Education. Such courses will be given 
without charge to the students for tuition, and will 
not conflict with or replace regular day or evening 
courses now in existence. 

All courses are of collegiate grade, requiring 
2 yr. of evening engineering school plus practical 
experience, or three years in an accredited engi- 
neering school, or other equivalent in training. 


Daytime and Evening 
Courses 

Full daytime courses will be equivalent to 
a full college term of 16 weeks and will cover 
airplane power plants, airplane structures, camp 
sanitation and water supply, building construction, 
defense production and co-ordination, naval arch- 
itecture, marine engineering, meteorology, mapping, 
topography and surveying, and aerial mapping. For 
non-engineering students, there will be a full day- 
time course on engineering fundamentals, including 
science and mathematics, to prepare for employment 
in engineering or production with concerns en- 
gaged in work related to national defense. 

Evening courses, requiring 2 to 3 hr. on 2 or 
3 days a week for 12 to 20 weeks, include machine 
design, production engineering and _ supervision, 
airplane structures, radio communication, concrete 
construction, welding engineering, testing and in- 
spection of materials, chemistry in national defense, 
and foreman training. Other evening courses, out- 
side construction cover applied mathematics, metal- 
lography, flight of projectiles, mechanisms for con- 
trol of machines, and use of engineering instruments 
employed in design and manufacture. 

Other engineering schools in New England are 
preparing to offer similar courses, the programs 
being planned by individual colleges with co-opera- 
tion of regional advisor Dean Edward L. Moreland 
of Mass. Inst. of Technology. 

Application for detailed information on all 
courses in the Boston area should be made promptly, 
by mail only, to Engineering Defense Training 
Bureau, Room 7-102, Mass. Inst. of Tech., Cam- 
bridge, Mass. 

Similar courses are being offered by State Uni- 
versities and by independent engineering schools 
throughout the country and information about de- 
tails can be had by writing to the Dean at any 
college from which it is desired. 
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LINK-BELT 


Coal and Ashes Handling Unit 
Gives HOSPITAL a Most 
Efficient, Econom- 
ical Installation 


This Simple 



























Above: drawing show- 
ing the arrangement of 
Link - Belt equipment 
in and outside of boiler 
room. At left is shown 
chute from _ outside 
hopper, feeding to 























bucket elevator, which _— 
handles either coal 

from the trucks to Centrifugal discharge bucket 
overhead bunkers in- elevator and receiving hop- 
side the boiler room or per into which coal is dis- 
ashes from the lower charged from delivery trucks. 
level to trucks, dis- Space under this unloading 
charging by means of platform can also be used 
the swiveling spout for auxiliary coal storage 


shown. when necessary. 






@ In modernizing its boiler room, a southern hospital was 
able to install practically all new equipment—including 
this simple Link-Belt coal and ashes handling system— 
with little alteration to the existing building. The Link- 
Belt unit, which consists essentially of a coal receiving 
hopper, bucket elevator, distributing screw conveyor to 
the bunker, gates and a weigh larry, has not only made an 
efficient and economical arrangement but has also elim- 
inated a tremendous amount of dust that was a disturbing 
factor. The weigh larry enables the hospital to maintain 
an accurate check on the exact quantity of coal used and 
to maintain its boilers at maximum efficiency. Send for 
Link-Belt Book No. 1510 which shows many cost-reducing 
coal and ashes handling arrangements. 


LINK-BELT COMPANY 


Chicago, Philadelphia, Indianapolis, Atlanta, Dallas, San Francisco, Toronto 
Offices in principal cities 8553 


LINK-BELT 


... Coal And Ashes i Handling Equipment 


CONVEYORS - ELEVATORS - SKIP HOISTS - CRUSHERS - LARRIES - SCREENS 


View inside 
boiler room 
showing the 
500 - lb. capac- 
ity, hand -pro- 
pelled weigh 
larry discharg- 
ing coal to 
stoker hopper. 
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with .. 
the improved . . 


RICHARDSON AUTOMATIC 
COAL SCALE... 


A guess of coal consumption in your power plant can represent the 
margin between profit and loss. 


@ Richardson Scales remove "guesswork." 

@ Know how much coal you are burning. 

@ Know how many pounds of steam per pound of coal you get. 
Richardson Coal Scales record the weight automatically and 
continuously on a reliable mechanical counter. 

@ Do away with the danger of miscounting weights. 

@ Guard against forgetting to record weights. 

Put a continuous test on your boilers—reduce your power 
costs by stopping wastes in coal consumption—you will in- 
crease boiler efficiency and decrease your steam costs. 


The improved Richardson Automatic Coal Scale has many added 
features: 
@ Streamline sheathing. 
@ Covered weighing mechanism as protection against tamper- 
ing or accidental damage. 
@ Larger inlet spout. 
@ Stainless steel parts that come in contact with coal. 


There's a size and type to fit your particular boiler room layout. 
Write for Bulletin 21240 


RICHARDSON 


Chicago Minneapolis Omaha Wichita 
San Francisco Atlanta Boston 
New York Philadelphia Columbus 


RICHARDSON SCALE COMPANY, CLIFTON, N. J. 
® 80 
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Speed of Electrons 


AN INDUCTION electron accelerator, a new device 
which gives electrons, the smallest negatively charged 
particles of matter known to science, almost the 
186,000-mile-a-second speed of light in a glass dough- 
nut of less than a foot in diameter, was recently 
described to the American Physical Society by Dr. 
D. W. Kerst of the General Electrie Research Labora- 
tory, Schenectady. 


In the course of their whirling, the electrons gain 
2,300,000 volts of potential, something hitherto requir- 
ing much larger apparatus and great insulation, 
hence the device is expected to make possible the 
easier performance of experiments in physics. 


This accelerator looks like a miniature atom 
smasher of the cyclotron type but unlike cyclotrons, 
which can handle only positive ions at great speeds, 
it accelerates electrons. Instead of being made of 
solid iron as in the cyclotron, the accelerator’s magnet, 
which surrounds the glass vacuum chamber, is com- 
posed of thousands of pieces of iron so that it can be 
used on alternating current. Instead of the electrons 
encircling the magnetie core by following a coil of 
wire, as they do in a power transformer, electrons in 
the induction accelerator are free to circulate about 
the magnetic core in the doughnut-shaped vacuum 
tube; hence they make many revolutions, the equiva- 
lent of a many-turned winding in an ordinary trans- 
former. In 200,000 revolutions the electrons gain 
about 2,300,000 volts potential and travel approxi- 
mately 60 miles. 


At the end of this long flight the electrons are 
directed against a target. The present laboratory 
model of the accelerator, small enough for use on a 
table, produces radiation equivalent in intensity to 
that of ten millicuries of radium. Larger models, 
which can be constructed on the same principle, 
are expected to give more energy. 


Weighing a Magic Carpet 


How mucH does a piece of metal floating un- 
supported in the air weigh? 


The device which gave rise to the question dis- 
concerted many a World’s Fair visitor. Called an 
electromagnetic levitator, and described in detail in 
the June 1939 G-E Review, it caused a nine-pound 
aluminum disk to float above it without any guides 
or supports. The flotation was accomplished by 
an ingenious application of the principle of mag- 
netic repulsion. The levitator, containing a set of 
coils, resembled a small round table. The aluminum 
disk floated several inches above it. 


The question was this: 


“If that machine were placed on a weighing 
scale during the experiment or demonstration, 
would the scale show the weight of the disk, too, 
together with that of the machine as the disk floats 
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Here are some recently compiled figures: 





Cost of Engine Power Comparative Cost Annual Return Savings 





Driven Unit at Drive Shaft of power by on Installed pay for 
(all costs included) other type drive Engine Cost Engine in 
-.. months 
Ammonia Compressor  0.30c per kw.h. 1.36c per kw.h. 144% 9 
Gas Exhauster 0.69c per kw.h. 2.15¢ per kw.h. 152% 8 
Rotary Pump 0.49c per kw.h. 0.85¢ per kw.h. 50% 24 
Stokers 0.32c per kw.h. 1.40c per kw.h. 74% 6 
Draft Fan 0.60c per kw.h. 2.20c per kw.h. 74% 17 


PecennsmnmneRTRRRRIENIRC SEEN NAIR A ON AEN TG RNR RI a 


We could cite even better savings and higher returns on the Troy-Engberg Engine 
investment but the above gives a good average range. 


Such savings coupled with excellent drive characteristics are influencing engineers 
and operating men in ever-increasing numbers to purchase Troy-Engberg Steam 
Engines for driving their auxiliary equipment. 


Why not send for details on both the economics and the mechanics of this cost- 
reducing power unit? 


TROY ENGINE & MACHINE CO. 


Established 1870 





837 Railroad Ave. Troy, Pa. 








MANGANESE 
Smncooen Ring* 


Mancanese 
Bacaner Prare 


Mancanese 
Gainoinc PLare 


Aovustinc Bor 


Eccenrare 
AowusTMEenT 


Mancanese 
Grate Bars 





Discnance Zone 








“AMERICAN”’ 
RING CRUSHERS 


@ They reduce in one operation run-of-mine or 
lump coal to the proper sizes required for unit 
pulverizers and automatic stokers. 


@ Their patent Shredder Rings split the coal 
in uniform size instead of crushing it—our ex- 
clusive “American” feature. 


@ The better sizing assured by “American” 
Crushers makes possible the use of wider ranges 
of coals, betters combustion efficiency, results 
in savings from 214 to 8% for many years. 


@ Our engineers survey each plant’s coal sizing 
requirements before making recommendations. 
“American” Crushers then are installed and 
guaranteed for definite performance. 


Write for Complete Engineering 
and Performance Data 


AMERICAN PULVERIZER CO., 
1429 MACKLIND AVE., ST. LOUIS, MO. 
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and hovers over the machine? If not, what be- 
comes of the disk’s weight while it’s ‘resting’ in 
mid-air?” 

The answer is that the weight of the disk floating 
above the machine would still register on the scale. 
Here is the explanation of L. H. B. Peer of the G-E 
Research Laboratory : 

“For every force, there must be an equal and 
opposite force, and if we exert a force to hold up 
the disk, we must push down against the levitator in 


_ order to exert this force. This push ‘down’ would, 


of course, register on the scale, and would be equal 
to the weight of the disk.” 


Human Engineering 


To SELL their ideas to others, engineers need to be 
as well versed in human equations and reactions as 
they are in mathematical equations and scientific 
phenomena. This was the message of D. C. Prince, 
commercial engineering manager of General Electric 
Co., speaking before the N. Y. Alumni Chapter of Eta 
Kappa Nu recently. 

Mr. Prince emphasized that study of ‘‘human 
engineering’’ is a necessary part of every engineer’s 
training, so that he can convince other people of the 
value of his developments and the correctness of his 
solutions to problems. The fact that engineers are a 


_ grand bunch of reasoners should make them adept at 


formulating arguments to sell their ideas to others, 
but unfortunately this is too seldom the case. Engi- 
neers must have faith in their convictions to win 
their points. 

As a modern version of’ the Golden Rule, 
Mr. Prince gave, ‘‘do unto others as they would be 
done by.’’ Think what’s in other man’s mind, appeal 
to his reason and sell your idea by presenting its 
merits. Appeal to his pride as well as his reason. 
Let him know you appreciate his familiarity with the 
subject. Incidentally, he may know a lot more about 
it than you think. 

As a three-point program for increasing effective- 
ness of an engineer, the following was given; first, 
select a problem worth solving; second, avoiding non- 
essential details, approach the solution in the quickest 
possible way; third, when a solution is reached, con- 
vince those interested and in authority that your 
answer is the correct one and should be adopted. 
Briefly, it’s matter of Selecting, Solving, Selling. 


For a city of 40,000 people, housed in 51 buildings 
over an area of 159 acres, the central heating system 
is some job. In the buildings are 12,273 apartments 
containing 42,000 rooms, which calls for 132 miles 
of piping to deliver steam from four boilers. Returns 
are piped to an underground hot well of concrete, 
lined with 14-in. monel metal to prevent in seepage 
of ground water, as condensate is used for boiler 
feed. Joints in the metal are welded, and the whole 
is anchored to the concrete by 4-in. bolts. The tank 
is 42 by 20 ft. and 514 ft. high. To collect any rust 
or seale which may get back from the piping a sump 
pit is sunk in the bottom of the tank 6 by 3 ft. and 
10 ft. deep, also lined with monel metal. 
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THE PUMP 


with a Plus... 


WARREN ‘‘REALWEAR’’ HORIZONTAL DUPLEX PISTON PUMPS 


Warren Realwear Horizontal Duplex Piston Pumps have made endurance records, low maintenance records, 
and operating efficiency records that welcome comparison. Yet the special materials and construction for 
extra wear and corrosion resistance are standard on this Warren line . .. an added PLUS for which you pay 
no premium. Check over the following points: 


@ One-piece type stainless steel piston rods. 

@ Engine-type stuffing boxes, with glands held by swing bolts. 

@ Renewable bronze bushings for valve gear links. 

@ Multi-disc type pump valves of stainless steel. 

© Valve stems protected against wear by renewable bronze sleeves. 
@ Centrifugally cast bronze cylinder liners. 


‘These are a few of the reasons why Warren Realwear Pumps stick with their jobs . . . keep operating and 
maintenance costs down ... in long, severe service. Write for bulletin or complete Warren catalog. 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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Fuse; make your own test. See 
how the improved Spring Tension 
Contacts on both sides of the fuse 
links provide larger, more de- 
pendable contact surface. This 
avoids needless fuse blowouts 
caused by faulty contacts. 


Improved Spring Tension Contacts 
Plu S an exceptions ly high 


time lag that ends y/ 


Y 





lron Alloy for Hearths 


FaruureE of a cast-iron hearth plate in an electric 
furnace, used primarily for pack hardening gears, re- 
sulted in the development of a new high silicon iron, 
by the Reliance Regulator Co. of Alhambra, Calif., 
to correct the difficulty. Replacement about once a 
month was necessary due primarily to the growth of 
the iron, subjected to continuous operation at temper- 
atures of around 1650 deg. F. 

The plates warped badly so that it became diffi- 
cult to insert pack-hardening cylinders in the furnace 
in an upright position. Cracking was a common oc- 
currence and in addition the formation of scale in 
large quantities impeded heat transfer. Several times 
the seale came in contact with the heating elements 
and the furnace burned out. It was customary to 
shut down the furnace each Monday to permit removal 
of scale and for cleaning the elements. 

The composition of the new hearth plate is: total 
carbon 2.6 per cent; combined carbon 0.50 per cent; 
manganese, 1.40 per cent; silicon 5.54 per cent; chro- 
mium, 2.24 per cent; molybdenum, 1.03; nickel, 1.23; 
vanadium, 0.12. The castings are used in the condi- 
tion in which they are shaken out of the mold with- 
out heat treatment. 

In addition to stabilizing the carbides, the chro- 
mium present helps to resist scaling. The high silicon 
content improves the resistance to scaling, increases 
the resistance to growth by raising the transforma- 
tion temperature above the working range and also 
helps prevent internal oxidation. Like chromium, 
molybdenum acts as a strong carbide stabilizer. 

After 9 mo. service, the new alloy has shown no 
indication of ultimate failure. Warpage has been 
practically eliminated and the detrimental effects of 
sealing have been sufficiently reduced so as to elimi- 
nate completely the service interruptions previously 
incurred. , 

Some other practical heat-resisting applications for 
similar compositions are said to be tube supports for 
boiler or oil refinery installations, ash handling 
equipment where impact requirements are not severe 
and cooling plates for glass hot beds. 


Severe Pump Service 


For A LARGE chemical plant on the Atlantic coast, 
two condenser cooling water pumps of 1000 g.p.m. 
capacity each were furnished by De Laval Steam 
Turbine Co., Trenton, N. J. They operated in parallel, 
circulating sea water, 12 hr. a day. No. 1 had cast 
iron easing and bronze impeller; No. 2, nickel iron 
casing and monel impeller. After 9 mo. operation 
No. 1 pump showed graphitization of body to a 
depth of 3/16 in. maximum, No. 2 to 1/16 in. maxi- 
mum. No. 1 impeller was considerably eroded, No. 2 
in excellent condition. After 16 mo. operation No. 2 
unit was in good condition but No. 1 body failed by 
perforation and its impeller was thinned at the edges. 
It was replaced by another pump of the same con- 
struction. 

After another 5 mo. No. 2 pump was still in 
service but the body showed significant graphitic 
corrosion. The No. 1 replacement pump body was 
removed from service because of corrosion and the 
impeller installed in the new casing. No. 2 was still 
in service, the body graphitized to 3/16 in. deep 
and slight erosion at the,edges of rotors. The monel 
construction had thus outlived two cast iron bodies. 
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Type AK-1 
hook-on volt-ammeter 


5 HAtow These 
Hook-on Instruments 
Can Help Keep Production Rolling 


Type CF-1 
&, INKLESS recording ammeter (with 
P\\ sal split-core current transformer) 












i 


The AK-1 is made for tight places. Here it is being used 
for a quick, easy measurement of voltage-regulator current. 


1, The ease of making tests encourages routine testing and promotes 
good maintenance, which prevents production delays. 


Emergency tests can be made without cutting conductors—thus 
avoiding shutdowns. 


ODAY, when motors and other electric equipment are being 
beer to the limit and may be overloaded, frequent testing of 
circuit conditions will often avert serious production delays. These 
instruments will take care of almost all your testing work. 


The volt-ammeter is ideal for emergency tests where a fast check of 
hieiie oe VORTE end ANNE Heck Reredtscew circuit conditions is needed. It measures | both VOLTS and 
ductor to measure amperes. Connect the voltage leads (as AMPERES. Having six a-c ranges, it’s really six instruments in one 


shown above) to measure volts. With this one setup, you can J . 
make either measurement just by flicking thie selector switch. 0-15/60/150/600 amperes and 0-150/600 volts. 


The INKLESS feature of the recording ammeter makes it the handi- 
est of recorders for general 

plant maintenance. With no You're ' 

pen to start and no inkwell have men ® good bet if you don’ 
to fill, it’s ready to be hooked Oe G-E instruments fe ‘ 
around a conductor and start snenance testing. 
recording at a moment’s 

notice, 
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Checking motor load with the CF-1 recording ammeter and 
split-core current transformer. 
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Are You Equipped to Hold 
Your Job?— to Get a New One? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They make a steady 
effort to equip themselves with the best kind of job insurance there 
is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up— 
how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
a Examination Offer. Then send the attached coupon to us 
today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
—it is thorough—it is com- 
plete. It is the result of 
years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field—nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete —so authoritative— 
so practical in text and 
illustrations as these. The 
man who puts this set of 
Books into his library can do so knowing that he has the utmost in power 
plant books—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It isa Power Plant Library FOR 
POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 
on the job. 





See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. If you de- 
cide to keep the books after examining them, just send $2.00 and then 
$2.00 a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 
: 


McGRAW-HILL BOOK CO., INC.,330 West 42nd Street, New York 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. 


City and State 


Firm or Employer 


Position 
(Books sent on approval in U. 8. and Canada only.) 
SQ SS SSS SSS SBS SSS BSS SSBB 


152 





Telephoning without outside electric power, under favor- 
able conditions over a distance of 200 mi. is a recent 
achievement made possible by use of Alnico magnets in the 
apparatus. Vibration of the diaphragms in the transmitter 
sets up a current in the coils which passes through the lines 
to cause vibration of the diaphragm in the receiver. It is 
the same principle as used in the original telephone of 
Alexander Graham Bell, but its effectiveness is made pos- 
sible by the Alnico magnets. Instruments are alike at each 
end and act alternately as transmitter and receiver. The 
calling signal is a high pitched note from a hand crank 
generator. Use is for shipboard, buildings, yard, camps and 
like locations where power for current is not available. 

Superintendents of construction for defense work are de- 
sired by the U. S. government. Requirements are broad 
progressive experience in general construction on projects 
requiring excavation, reinforced concrete, steel, wood and 
masonry. Completed engineering courses may count as part 
of experience, which should include supervision of three 
or more foremen with laborers and mechanics and inspection 
of materials to meet specifications. Salaries range from . 
$3200 to $5600 a year less 3% per cent retirement deduction. 
Information and application forms can be had from Secre- 
tary of the Board of U. S. Civil Service Examiners at any 
first- or second-class post office, or from the Commission, 
Washington, D. C. 


Obituaries 


Frederick C. Bryan 


FrepericK C. Bryan, for 30 yr. general traffic manager of 
the Allis-Chalmers Mfg. Co., died at his home in Milwaukee, 
April 7 as the result of a heart attack. 

It was Mr. Bryan’s task at Allis-Chalmers to see that the 
turbines, electrical apparatus, farm and other industrial ma- 
chinery, built by his company, safely and quickly reached pur- 
chasers all over the world, and to insure, as needed, the proper 
movement of all the vast supply of raw materials required to 
produce all this machinery. 

Mr. Bryan was born in Raleigh, N. C., May 3, 1864. He 
attended Bingham Military School, the University of North 
Carolina and the Eastman School of Business in Poughkeepsie, 
N. Y. His long and interesting career of railroading and 
traffic management started at the age of 19 when he was made 
a clerk in the local freight department of the Atlanta and 
North Carolina Railroad at New Bern, N. C. 

Later he was associated with railways of Virginia and the 
Carolinas at Raleigh, the Seaboard Air Line Railway, the Nor- 
folk and Western Railway, became Vice-President of the St. 
Paul and Western Coal Co. and of the Boston Coal Dock and 
Wharf Co. of St. Paul, Minn. It was from this last position 
that he was called as general traffic manager of the Allis- 
Chalmers Mfg. Co. 


Charles R. Richards 


Dr. Cuartes Russ Ricuarps died on April 17, in Minne- 
apolis, Minn., where he had made his home with his daughter, 
Lenore Richards, since retiring from the presidency of Lehigh 
University in 1935 due to heart ailment. 

Dr. Richards, born in Clarkshill, Ind., in 1871, obtained 
his bachelor’s and mechanical engineer’s degree at Purdue 
University in 1890 and ’91 respectively, and the master’s degree 
from Cornell in 1895, doctor’s degrees were conferred upon 
him by Nebraska University in 1920 and by Lafayette College 
in 1912. His career as an educator was started in 1891 at 
Colorado Agricultural College where he spent 1 yr. He then 
took a position as adjunct professor at the University of 
Nebraska at Lincoln in which institution he ascended to the 
position of Dean of the Engineering College. In 1911, the 
University of Illinois secured his services where he became 
Dean of the Engineering College and Director of the Engineer- 
ing Experimental Station at Urbana before his acceptance of 
presidency of Lehigh University, Bethlehem, Pa., in 1922 

Throughout his long career as an educator he kept up a 
consulting engineering practice not only for the institutions 
receiving his major service, but also for public and private 
establishments. In his class rooms, his ideas were, therefore, 
extremely practical and applicable to the up-to-date problems 
of the day. He was the author of many scientific papers and 
reports, member of important scientific societies including 
fellow of the A.S.M.E. in which he was an ardent worker, 
and was honored by membership in scientific and engineering 
fraternities. 

Dr. Richards is survived by his widow, Alida (Beardsley) 
Richards, whom he married m 1891, a daughter, Lenore, of 
Minneapolis and a son, Robert Watt Richards, of Aurora, III. 
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representatives: CONDENSER SERVICE & ENGINEERING CO. sescien s-12s 


in Principal Cities Hoboken, N. J. Rector 2-9360 


Designers and Manufacturers of 

Steam Condensers—Steam Jet Air Ejectors—Lube Oil Coolers—Evaporators—Oil and 

Water Separators—Jacket Water Coolers—Freon Coolers and Condensers—Refinery 

Heat Exchangers—Deaerating Heaters—Jet Condensers—Strainers—Filters—Sewage 

Ejectors—Distillers—Fuel Oil Heaters. 
plored after the total destruction of our Hoboken Plant, acquisition by purchase of completely equipped shops 

aggregating more than 300,000 sq. ft. of buildings was accomplished. This has enabled us to render even better service 

to our increasing clientele. In addition to our regular lines, the new plants manufacture iron castings, bronze castings, 
reciprocating pumps, centrifugal pumps, and do heavy machine work. 

SOME OF OUR ADDITIONAL EQUIPMENT: 

21'6" vertical boring miil; 10', 9' and other vertical boring mills—Landis +40 horizontal floor type mill— 

92" planer—60" x 24' lathe. These are among 600 machine tools of various types and kinds. 


STRESS RELIEVING FURNACE 
Recognition of our work by old and new customers has made possible this quick recovery from our misfortune. 
Tremendous improvement in and increase of our facilities permits us to fill all requirements of those purchasers and users 
of equipment desirous of obtaining the best product at the most reasonable prices. 


Acquisition of New Facilities QUADRUPLES Capacity 


Now Rebuilding Hoboken Plant to Improve Regular Maintenance Service 
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of Scranton Pump Co. Long Established 
e of Reciprocating .an Centrifugal Pumps 








UP FROM THE-ASHES 


ime) ofe).<-1a ls) le) of DISS ice 4-10 Moh Mam 
Dec. 14th, 1940 


CHICAGO, MAY, 1941 153 





a 


POWERFUL 
TUBE CLEANERS 


Airetool Tube Clean- 
ing Motors have a pat- 
ented power seal that 
enables them to develop more power 
than any motor tested. Constant torque 
at low speeds prevents stalling. Starts 
under heavy loads. New combinations 
of cutter heads can now be used that 
were heretofore impractical. Extreme 
encrustation can be removed quickly 
without tube damage. 

Motors are of slip fit construction to 
permit assembly without special tools. 
They are made of carefully selected, 
properly hardened alloy steel that will 
give longer life and have lower mainte- 
nance cost. 

Cutter heads, drill heads, brushes, 
and vibrator heads of all types are 


available for tubes ¥%2" I.D. to 20” LD. 


SMALL aaa CLEARERS 





A complete variety of these Airetool cleaners 
are made for tubes with extremely short radius 
and sharp hairpin bends. All types cutter heads, 
brushes and drills can be provided. 


NEW TYPE BRUSH 


Airetool has developed a new segment for 
brush cleaners. Tufts are imbedded in a solid 
base. They cannot be pushed out the back as 


in ordinary types. 
WRITE TODAY FOR AIRETOOL’S 
BULLETIN NO. PE-14 


AIRETOOL 


MANUFACTURING CO. 
SPRINGFIELD, OHIO 


Representatives in Principal Cities 
New York Address, 50 Church St. 





















Irving H. Moran 


Irvinc H. Moran died on March 20 at the South Weymouth 
Hospital in Weymouth, Mass. Mr. Moran was born in London 
County, Va., in 1886, received his A eign degree from the 
University of West Virginia in 1911. He was employed for 
a number of years by Potomac Electric Power Co., reaching 
the position of chief draftsman in 1923, when he was "employed 
by Stone & Webster Eng. Corp. Mr. ‘Moran was an engineer 
in the Mechanical Division of the latter company at the time 
of his death and had been responsible for the design of many 
industrial and public utility power plants, including the most 
recent extension to the South Meadow Station at Hartford, 
Conn., and the Stamford Power Station of The Connecticut 
Power Co. 


New Engineering 
Books 


Correcting Oil Burner Deficiencies, With Special Appli- 
cation To Pressure Atomizing Oil Burners. Written and 
published by Zuce Kogan, 724 Sheridan Road, Cee Ill. 
Size 63% by 9% in., 152 pp., cloth bound. Price $5.00. 

The story behind the writing of this book is intimately 
tied in with the author’s practice as a consulting engineer 
and gives, for the first time, certain relationships that have 
been established between the size of the burners, flame 
length and air pressure. 

The author, in one section of the book, compares his new 
concept of fuel oii burning with the widespread traditional 
concept; another deals with the importance of adequate air 
pressure in the mixing of fuel and air, reducing flame length 
and bringing about complete combustion with a minimum 
of excess air. Other chapters deal with vaporization and 
gasification of oil, furnace temperatures, how to maintain 
furnace heating zones, heating refractory, fineness of atom- 
ization, burner size and range and numerous other applica- 
tions of oil burner deficiencies and how they may be cor- 
rected. Also included are various self-explanatory charts 
and illustrations. 


Handbook of Welded Steel Tubing. Published by 
Formed Steel Institute, 1621 Euclid Ave., Cleveland, Ohio. 
Size 5% by 8% in., 86 pp., imitation leather looseleaf binding. 
Price $1.00. 

This book has been published to furnish designing en- 
gineers with full information regarding standard sizes and 
properties of welded tubing and exclusively devoted to those 
grades of welded tubing which can be figured as having a 
solid wall structure with no discontinuity or variation in 
physical properties occurring in the area affected by the 
— operation during manufacture. 

Included are numerous illustrations showing the wide 
variety of possibilities for using tubular members, Also 
special attention is given to recommendations for laying out 
fabricated parts and methods of checking, with suggestions 
which will aid in developing designs for the most economical 
use of tubular sections, 


Boilers and Combustion 1940. Published by the Edison 
Electric Institute, 420 Lexington Ave., New York City 
(Mar. 1941) as Publication No. H 7. Size 9% by 11% in, 
paper bound, 103 pp. Price $1.00 to members; $4.00 to non- 
members in U. S. A. 

This is the combined report of the Boilers and Com- 
bustion Subcommittees of the Prime Movers Committee, 
which were merged late in 1939 to provide better co-ordina- 
tion and avoid duplication. The report contains the com- 
mittees, operating company and manufacturers’ statements 
on: boilers; pulverized coal and furnaces; slagging and 
furnace cleaning; stokers; oil and gas firing; and combustion 
control. 

In addition to practical operating experiences, troubles 
and their corrections, the report contains data on practically 
all the new units recently installed or under construction. 
Changes in boiler design over a short period of years are 
well shown by one table where the heat absorption in vari- 
ous sections of modern boilers is given in percent as: radiant 
surface, 55 to 60; superheatér, 23 to 26; economizer, 8 to 15; 
and convection surface, formerly so important, 5 to 8. 
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Impingement type. Dust is caught 
by oil-moistened moving filter 
panels, automatically timed to 
operate at pre-determined inter- 
vals, depending on amount of 
dust to be removed and air 
velocity. A number of unusual 














Complete Line of 
Famous Air Filters 


READY 


for Prompt Delivery 
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ALL SIZES, TYPES AND 
MODELS IMMEDIATELY 
AVAILABLE 


Many months ago we anticipated the 










present industrial expansion, adding 


new manufacturing equipment and buy- 
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ing extra stocks of materials. As a result, 
WE ARE READY—and you can place 


an order for any size, quantity or 







model filter with Staynew in full 





FILTERS FOR 
COMPRESSORS 






confidence of prompt shipment. 






ENGINES AND 
PUMPS 
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Staymew AUTOMATIC FILTERS 


features increase efficiency and 
reduce operating costs. Several 
features are fundamental in de- 
sign and exclusive. The result is 
a rugged, high-efficiency unit with 
which extremely large volumes of 
air can be filtered at low cost. 


PANEL FILTERS 


Feature famous Feltex filtering 
medium, extremely efficient, yet, 
as used in the Fin Construction, 
offering minimum restriction. A 
20" x 20" Panel has a total filter- 
ing area of 42 square feet. Re- 
sistance at 800 c.f.m., 19 f.p.m. 
velocity, is only 0.2 W.G. Some 
of America's finest buildings are 
Panel Filter equipped, as is the 
recently built G. Fox & Co. de- 
partment store of Hartford, Conn. 
This installation has a capacity of 
over 700,000 c.f.m. 





~ MULTI-V-TYPE FILTERS 


Lightweight, relatively inexpensive 
filters of great efficiency and slight 
resistance to air flow. Multi-V- 
Type Filters possess greater effi- 
ciency than the “discard” type; 
can be easily cleaned by vacuum 
or by tapping against a flat sur- 
face and will operate for long 
periods without appreciable in- 
crease in resistance. 


WIRE-KLAD FILTERS 


Low cost, long lasting. Patented 
construction (filter medium held 
between two layers of wire cloth} 
makes this filter extremely resistant 
to heat. Wire-Klad filters fulfill the 
provisions set forth in Section 150 
of the National Board of Fire 
Underwriters Pamphlet No. 90. 













Dey Write for Complete Catalog 


Including Data Blank for Free Analysis of 


Your Requirements 
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Power Plant 
Construction News 


Ala., Mobile—Alabama Power Co., 
Birmingham, Ala., has authorized ex- 
pansion in new steam-electric generat- 
ing station at Chickasaw, near Mobile, 
supplementing work now in progress on 
initial plant unit. Work will include 
new turbine-generating unit and acces- 
sories, high-pressure boilers and auxili- 
ary equipment, with cost estimated at 
$3,000,000, developing a total invest- 
ment of about $7,000,000 for station. 
First unit will be completed late this 
spring, with second unit scheduled to 
be ready early in 1943. 


Conn., Waterbury — Scovill Mfg. 
Co., Mill Street, manufacturer of brass, 
bronze and other metal products, plans 
installation of electric power equipment 
in new one-story addition, about 135 by 
310 ft. Entire project will cost over 
$150,000. Work is scheduled to begin 
at once. C. A. Kendall is company en- 
gineer in charge. 


Ga., Rome—Tubize-Chatillon Cor- 
poration, 2 Park Avenue, N. Y., manu- 
facturer of rayon products, plans in- 
stallation of electric power equipment 
in new one-story addition, 100 by 800 
ft., to branch mill at Rome, for large in- 
creased capacity. Proposed to begin 


work “4 May. Cost reported close to 


$700,000 


Ga., ‘Sylvania—City Council plans 
extensions and improvements in munic- 
ipal power plant, including installation 
of new 450-hp. Diesel engine-generat- 
ing unit and auxiliary equipment. A 
special election will be held early in 
May to approve appropriation for work. 


Ill., Chicago — Pullman-Standard 
Car Mfg. Co., 79 East Adams Street, 
manufacturer of railroad cars, plans in- 
stallation of electric power equipment 
in new plant on local site now being 
secured for production of aircraft parts 
for Government. Company will obtain 
fund of $1,108,900 through Defense 
Plant Corporation, Washington, D. C., 
Federal agency, for project. 


Iowa, Mallard—City Council has 
plans under way for’ new municipal 
power station. Proposed to use Diesel 
engine-generating unit and accessories. 
Bond issue of $30,000 has been author- 
ized, K. R. Brown, Valley Bank Build- 
ing, Des Moines, Iowa, is consulting 
engineer, 


N. J., East Paterson—Wright Aero- 
nautical Corporation, 132 Beckwith 


Avenue, Paterson, manufacturer of air- 
craft engines, plans installation of elec- 
tric power equipment in new plant unit 
at East Paterson, for production of en- 
gines for Government. Fund of $1,.925,- 
000 will be secured from Defense Plant 
Corporation, Washington, D. C., Fed- 
eral agency, for project, of which 
about $1,650,000 will be expended for 
machinery and equipment. 


Ky., Hazard—Kentucky & West 
Virginia Power Co., plans expansion 
in local steam-electric generating sta- 
tion, including installation of new 
25,000-kv-a. turbine-generator unit and 
accessories, high-pressure boiler and 
auxiliary equipment, developing total 
capacity of about 49,000-kv-a. Cost esti- 
mated over $2,500,000. 


La., Monroe—City Council plans 
extensions and improvements in mu- 
nicipal power station and electrical dis- 
tribution system. A bond issue of $875,- 
000 has been authorized for project. 


N. C., ‘Moncure—Carolina Power 
& Light Co., Raleigh, has plans near- 
ing completion for new addition to 
steam-electric generating station on 
Cape Fear River, Moncure, vicinity of 
Sanford, to include installation of new 
40,000-kw. turbine-generator unit and 
auxiliary equipment, doubling present 
capacity. Work is scheduled to begin 
this spring. Cost estimated about 
$3,000,000. 


Ohio, Cincinnati — Cincinnati Mill- 
ing Machine Co, Marburg and South 
Streets, manufacturer of machine tools, 
has approved plans for new steam 
power house at plant, reported to cost 





A 
Modern Approach 


RS Cit 
New Oil-Burning 
_ Turbine Blower at 
§ MorseTwist Drill & 
' Machine Co., New 
Bedford, Mass. 


> Unit with WING | 


To An Old Problem 


PROTECT your boilers by in- 
vestigating the Garratt-Callahan 
Method, involving the employment 
of protective colloids to keep pre- 
cipitates in suspension and prevent 
corrosion of boiler metal. 


“MAGIC” Boiler Preservative is a 
earefully processed material, and 

iim contains protective colloids that 
possess selective adsorptive proper- 
ties, enabling them to adsorb and 
hold all precipitates in suspension, 
while at the same time establishing 
a protective colloidal film on the 
metal to arrest pitting and corro- 
sion, 


ORSE TWIST DRILLS 


for forging and heat-treatin: 

A new B. & W. automatically-con- 
trolled, oil-fired boiler relies on a 
WING Steam Turbine Blower for ac- 
curately controlled forced draft, assur- 
ing uniform boiler pressure and eco- 
nomical operation. Note neat, compact 
arrangement of blower on windbox 
front. 

Morse Twist Drill & Machine Co. is but 
one of many well-known firms who are 
today using WING Turbine-Driven or 
Motor-Driven Blowers for dependable 
draft. 

Write for Bulletin T-97A for turbine 
drive; Bulletin CO-4 for motor drive. 


Our service policy, with a 36 year 
back-ground in this specialized 
field, assures 

youofthe 

most efficient 

and continu- 

ous operation 

at an eco- 

nomical fig- 

ure. 


GARRATT-CALLAHAN co. 


CHICAGO, 59 East Van Buren Street NEW YORK, 1328 Broadway 
SAN FRANCISCO, 156 Spear Street TORONTO, ONT., 47 Yonge St. 


MAGIC BOILER PRESERVATIVE 


WING TURBINE BLOWER 


Compactly Mounted on Oil 
Burner Windbox. 


L. J. WING MFG. CO., 7th Ave. & W. 14th St., NEW YORK 
& 
MOTOR DRIVEN 
INQ weeincoriven DIOWEYS 


POWER PLANT ENGINEERING 
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over $100,000, with boilers and auxil- 
iary equipment. 


Ohio, Cleveland—Steel and Tubes, 
Inc., a division of Republic Steel Cor- 
poration, 224 East 13lst Street, manu- 
facturer of steel tubing, etc., plans in- 
stallation of electric power equipment 
in new two-story addition, 83 by 450 ft. 
Entire project will cost over $200,000. 
Proposed to begin work soon. 


Ohio, Versailles—Board of Public 
Affairs has plans nearing completion 
for extensions and improvements in 
municipal power plant, including in- 
stallation of additional equipment. Es- 
timates of cost are being made. Martin 
L. Burden, Alexandria, Ind., is con- 
sulting engineer. 


Pa., Butler—American Rolling Mill 
Co., Middletown, Ohio, plans installa- 
tion of electric power equipment, in- 
cluding electric furnace units and ac- 
cessories, in new addition to branch 
mill at Butler. Cost estimated about 
$650,000. 


Pa., Coatesville—Lukens Steel Co., 
plans installation of electric power 
equipment in new additions to mill for 
production of ordnance materials for 
Government, which will provide a fund 
of $2,400,000 for buildings and equip- 


ment. 


S. C. Newberry—South Carolina 
Reserve Electric Power Co-operatives, 
Inc., care of Munson Morris, Aiken, 

C., president, recently organized, 
plans two electric power plants at New- 
berry and Moncks Corner, respectively, 
for power supply for rural electric sys- 
tems. Cost estimated about $100,000. 


Texas, El Campo— City Council 


plans early establishment of new mu- 
nicipal light and power plant. At re- 
cent special election, a bond issue 
of $350,000 was authorized for project. 

A. Russell, El Campo, is city en- 
gineer, in charge. 

Texas, Kenedy—Central Power & 
Light Co., San Antonio, Texas, plans 
new one-story cold storage and re- 
frigerating plant, including facilities for 
frozen food production. Cost esti- 
mated about $45,000, with equipment. 


Texas, Marshall— United Carbon 
Co., Charleston, W. Va., plans installa- 
tion of compressors and other equip- 
ment for expansion in carbon black 
plant in vicinity of McCampbell gas 
field area, near Marshall, forming new 
production unit to recently completed 
plant at that place. Entire project is 
estimated to cost close to $275,000. 

Wash., Bellingham — Bellingham 
Plywood Corporation, Victor Olson, 
executive vice-president, recently or- 
ganized, plans boiler house at new ply- 
wood mill on local waterfront, occupy- 
ing site of former plant of Puget Sound 
Sawmill & Shingle Co. Also will in- 
stall electric power equipment for mill 
service. Main unit will be one-story, 
165 by 800 ft. Entire project will cost 
over $600,000. Henry Ward Beecher, 
Securities Building, Seattle, Wash., is 
consulting engineer. 


Wash., Camas — Crown-Willamette 
Paper Co., manufacturer of paper prod- 
ucts, plans installation of electric power 
equipment in new four-story addition 
to mill, 110 by 120 ft., for expansion in 
converting department for paper bag 
and allied manufacture. Cost reported 
over $150,000. Company is a division 


of Crown-Zellerbach Corporation, 343 
Sansome Street, San Francisco, Calif. 


Wash., Tacoma—City Council is 
considering new municipal hydroelec- 
tric pow « plant on Nisqually River, 
near La Grande, in vicinity of present 
generating station at that place. Proj- 
ect will include power dam about 265 
ft. high, and station with initial capac- 
ity of 50,000-kw., with switchyard and 
new transmission lines for connection 
with present system. Cost estimated 
about $11,000,000. R. D, O’Neil, Com- 
missioner of Public Utilities, is at head 
of project. 

W. Va., Rivesville — Monongahela- 
West Penn Public Service Co., Fair- 
mont, W. Va., has approved plans for 
addition to steam-electric generating 
station at Rivesville, to include installa- 
tion of new 35,000-kw. turbine-genera- 
tor unit and accessories, high-pressure 
boiler and auxiliary equipment. Cost 
reported close to $3,000,000, with trans- 
mission lines, power substations, etc. 
Completion is scheduled early in 1943. 

Wis., Danbury—Clam River Dam 
Co, Grantsburg, Wis., Walter M. Jen- 
sen, company official in charge, plans 
new hydroelectric generating station on 
Clam River, near Danbury, to include 
two hydraulic turbines with generators 
and auxiliary equipment. Cost esti- 
mated about $90,000. Herman T. 
Hagestad, River Falls., Wis., is con- 
sulting engineer. 

Wyo., Lusk—City Council plans ex- 
pansion and improvements in munici- 
pal light and power plant, including 
installation of additional equipment. 
Proposed to arrange bond issue of 
$60,000 for project. 








when ALL 
LOADS 

are PEAK 
LOADS 


Boilers must be 


Use 


kept at peak 
efficiency 
ALL THE 
TIME! 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodisc 
Jiffy Disc Holder 
slips off the stem 
head. Only the disc 
lock nut to remove 
and the old disc is 
off and replaced in a 
jiffy. 


HENSZEY CONTINUOUS BLOWDOWN 7 


insures steady uninterrupted, full-capacity boiler service! Scale 
deposits, foaming, priming, and carry over can be prevented so that 
even through long periods of heavy loads you may have CLEAN 
BOILERS, CLEAN WATER, and CLEAN STEAM. 

The Henszey Continuous Blowdown system continuously and auto- 
matically draws off trouble making boiler water impurities at a rate Dense without being brit- 
that keeps the boiler water concentrations at a predetermined proper tle—tough, yet resilient, 
degree. And this is accomplished without heat loss! Vulcodise "will a swell, 
@ Saves up to 96% of the heat ordi- @ Automatically controls Boiler Water warp or soften—in fact 

narily lost with intermittent blowdown. Concentration. its absorption is less -~ 


¢ ae ee eee over. @ Indicates and Meters Blowdown. Der cen That is 


@ Prevents scale—with simple chemical @ Practical for any size plant—large or 
treatment. small. 

We will gladly make an analysis of the boiler water problems of your 

plant to show you what savings can be made by proper boiler water 

concentration control. Remember Henszey can furnish you with any 

type of system. 


Do it now—Send 


disfiguring 
for latest bulletin Write fr descriptive bul- 
vane” aml H E ("| S y/ EY THE D. T. WILLIAMS VALVE CO. 
Cincinnati, Ohio 


Watertown, Wisconsin 

















CHICAGO, MAY, 1941 





AIR COMPRESSORS 
De Laval Steam Turbine Co. 
Worthington Pump & Machy. 
Cerp. 
AIR FILTERS 
Staynew Filter Corp. 
AIR PREHEATERS 
Air Preheater Corp. 
Babcock & Wilcox Company, The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
AIR WASHERS 
American Blower Corp. 
Badger & Sons Co., E. B. 
ANTI-CORROSIVE COATINGS 
Dampney Co. of Amer. 
National Engrg. Products, Inc. 
ANTI-FRICTION METAL 
Magnolia Metal Co. 


ARCHES, BOILER & 
COMBUSTION 

Norton Company 
BAFFLES, BOILER 

Engineer Co., The 
BEARINGS, ANTI-FRICTION 
BALL AND ROLLER 

Link-Belt Company 
BEARING METAL 

Magnolia Metal Co. 


BELTING, SILENT CHAIN 
Morse Chain Co. 


BLOWERS, FAN AND 
FURNACE 


American Coal Burner Co. 

De Laval Steam Turbine Co. 

Wing Mfg. Co., L. J. 
BLOWERS, FORCED DRAFT, 
— PRESSURE AND 


Wing Mfg. Co., L. J. 
BLOWERS, TURBINE 

Elliott Company 

Terry Steam Turbine Co., The 

Wing Mfg. Co., L. J. 
BOILER BLOW-DOWN 
SYSTEMS 

Cochrane Corporation 

Henszey Company 

National Aluminate Corp. 








BOILER COMPOUNDS 
Buromin Co., The 
Dearborn Chemical Company 
Garratt-Callahan Co. 
Haering & Co., Inc., D. W. 


BOILER FEED WATER 
PURIFYING APPARATUS 
Permutit Co., The 


BOILER SETTINGS 
Engineer Co., The 
Norton Company 


BOILER SETTING CEMENT 
Norton Company 


BOILER & TURBINE 
COATINGS 
Dampney Co. of Amer. 


BOILER TUBES 
Babcock & Wilcox Tube Co. 
Globe Steel Tubes Co. 


BOILER WATER TREATMENT 
Buromin Company, The 
Dearborn Chemical Company 
Garratt-Callahan Co. 

Hall Laboratories, Inc. 
Haering & Co., Inc., D. W. 
National Aluminate Corp. 
Permutit Co., The 


BOILERS, POWER AND 
HEATING 
Babcock & Wilcox Company, The 
Combustion Engrg. Co., Inc. 
Foster Wheeler Corporation 
Murray Iron Works Co. 
es field Boiler Compan: 
ogt Machine Co., Inc., Henry 
Wickes Boiler Co., The 


BOOKS 
McGraw-Hill Book Co., Inc. 
BRONZE BAR STOCK 
Magnolia Metal Co. 


BURNERS, COAL, PULVER- 
IZED 


Peabody Eng’r’g. Corp. 
BURNERS. GAS 

Peabody Eng’r’g. Corp. 
BURNERS. OIL : 

Peabody Eng’r’g. Corp. 
BURNERS, OIL AND GAS, OIL 
AND COAL, GAS AND COAL 

Peabody Eng’r’g. Corp. 
BURNERS. WIDE RANGE OIL 

Peabody Eng’r’g. Corp. 
CABLEWAYS 

Sauerman Bros., Inc. 


CEMENT, IRON 
Smooth-On Mfg. Company 


CEMENT, REFRACTORY, 
ACID PROOF, FURNACE. 
AND HIGH TEMPERATURE 
Babcock & Wilcox Company, The 
Ehret Magnesia Mfg. Co. 
Norton Company 
Kellogg Co., The M. W. 


CHAINS, CONVEYOR, 
ELEVATOR AND DRIVE 
Link-Belt Company 


CHAINS, DRIVE 
Morse Chain Co. 


CHAIN WHEELS 
Babbitt Steam Specialty Co. 


CHEMICALS, WATER 
TREATING 
ened w. = &L. *.. 
mpany, The 
Calgon, Inc. 
Dearborn Chemical Company 
Garratt-Callahan, Inc. 
Haering & Co., Inc., D. W. 
National Aluminate Corp. 
Permutit Co., The 
CHIMNEYS 
American Chimney Corp. 
CLEANING COMPOUNDS 
Calgon, Inc. 
Dearborn Chemical Company 


COAL, ASH HANDLING AND 
STORAGE EQUIPMENT 
Sauerman Bros., Inc. 
Syntron Company 
COAL CRUSHERS 
American Pulverizer Co. 
Link-Belt Company 
COALS, STOKER, GAS 
SCREEN 


Chesapeake & Ohio Lines 
General Coal Co. 


COAL WEIGHING & MEAS- 
URING EQUIPMENT 
Richardson Scale Co. 


COCKS, AIR AND STEAM 
Dave Mig Cc E.M 
art Mfg. Company, E. M. 
Fairbanks Com; my 
Lunkenheimer Co., The 
Nicholson & Co., W. H. 
Williams Valve Co., The D. T. 
COILS & BENDS, PIPE 
Badger & Sons Co., E. B. 
COMBUSTION CONTROL 
SYSTEMS 
American Coal Burner Co. 
Bailey Meter Company 
Canton Stoker Corp. 
Cash Company, A, W. 
Engineer Co., The 
Hagan Corporation 
Hays Corporation, The 
COMBUSTION RECORDERS 
Brown Instrument Co., The 
Hays Corporation, The 
Permutit Co., 





LIQUIDOMETER remote read- 
ing tank gauges automatically 
indicate or record liquid levels. 
Direct reading models are avail- 
able where remote reading is not 
required. 


No pumps, valves or auxiliary 
units required to read levels. 
Balanced hydraulic transmission 
system completely compensates 


a 


for temperature variations on communicating tubing. Accuracy un- 
affected by changes in specific gravity. 


Approved for gauging hazardous liquids by Underwriters’ Labora- 


tories and other similar groups. 


Write for complete details. 


riz LIQUIDOMETER cre 


36-31 SKILLMAN AVE., LONG ISLAND CITY, N.Y. 


[AADSCO-BANNON CONDUIT 
TILE CONDUIT FOR UNDERGROUND LINES 


Low in Cost— 


35-67 E. 





POWER PLANT. ENGINEERING 


High in Thermal Conductivity 


ADSCO-Bannon Tile Conduit 
is strong, vitrified conduit that 
is easily split on the job with 
a clean-cut fracture as illus- 
trated above. In combination 
with ADSCO “Fiberglas” Fil- Us 
ler Insulation it provides a 
permanent installation, high in 
thermal efficiency, at a reason- 
able cost. Send details of pro- 
posed installation for quota- 
tion or write for bulletin No. General 


Partial List 
of Users 


Baylor University 
Dallas, Texas 


Vought-Sikorsky 
Aircraft Co., 
Stratford, Conn. 
Middletown Air 
po 
Middletown, Pa. 


Uv. 8. 
Bureau of Mines 
Bruceton, Pa. 


U. 8. 

Army Air Corps 
Wright Field, Ohio 
American 
Brass Co. 
Waterbury. Conn. 


Clark University 
Atlanta, Ga. 


Fort ey. 
Baltimore & Ohio 
Cincinnati, Ohio 
Aluminum Co. of 
Edgewater, ‘N. J. 


Chemical Co. 
Marcus Hook, Pa. 





AMERICAN [DISTRICT STEAM COMPANY 
NORTH TONAWANDA, N.Y 
IN BUSINESS OVER SIXTY YEARS 
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